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VERY Preface, beſide 8 or wa 
natory remarks, ſhould contain not only 
the general deſign of the work, but the motives |. 
and circumſtances which induced the author to 4 
write upon that particular ſubject. If this plan 
had been univerſally obſerved, prefaces would 
have exhibited a —＋ but a curious and ule- ij 
ful, 9 Fam both of literature. and of authors. 1 
this Tr abe com- \ 

_—_— ey ori Ee pro- | 
— greſs of the following — 
ien fifteen years ago, in a converſation 
with the late FO orgs and ingenious. 
Lord KAMuks, upon.the neral ne of - 
natural knowledge, his ſuggeſted the 5 Nj 
idea of compoſing a book an the PuxLogopHy ³ 
or NATURAL Hisroxxv. In a work of this 
kind, he propoſed that the praduttions of Na- 
ture, which, ta us are almoſt infinite, ſhould, in- 
— of being treated af individually, be al- 
d under heads; that, ink F 
viſions, the known facts, as well ag 1 1 
lonings, ſhould be collected and meth A 
the form of regular diſcourſes; that as few — > N 
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4 that all the. uſeful and amuſing views ariC. 
from the different ſubjects ſhould be exhi- 
A in ſuch a manner as to convey both ples: 

and information. 

his taſk his Lordſhi was! pleaſed to think 

Tar not altogether unqualified to attempt. The 
A ſtruck me. I thought that a wor of this 

dd, if executed even with moderate abilities, 

4 ght excite a taſte for examining the various 
| N A which every where ſolicit our ang. 
| bit of obſervation refines-our feelings 

Font 1 ſource of intereſting amuſement, Sen 

idle or vicious propenſities, and exalts —— 

* 2 a our of virtue and of rational — 

Y J likewiſe reflected, that men of learn- 

ing Hes betray an 1gnorance on the moſt com- 

mon ſubjects of Natural wN which it is 
pPainful to remark. 

I have been accafionually employed, ſitice the 
period which I have 9 in collecting 
and digeſting materials from the moſt authentic 
ſources. Theſe materials I have- interſperſed 
with ſuch-obfervations, reflections, and reaſon - 
ings, as occurred to me from conſidering the 
multifarious ſubjects of which I have ventured 
to treat. I kiiew that a deliberate peruſal-of the 
numerous writers from Ariſtotle downwards, 
would require a conſiderable on of time. 
But the avocations of buſineſs, and the tranſlat- 
4 ing of a Work ſo voluminous 3 —— 
3 * Hiftovy. of the;CounT' DE Burron, rendere | 
4 0 flower than I wiſhed. I now, 
ever, with much diffidence, — la- 
| boursto! ublic opinion. An examination of the 
Contents, however, _ CONVEY a more clear idea 
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of the nature of the work than a multiplicity 
words. But I thought it proper to pref 
ſhort account of the circumſtances and mo 
which induced me to engage in an underta 
ſo extenſive, and ſo difficult to perform 
tolerable ſucceſs. | 34d, 
With regard to the manner of writing, 
perhaps impoſſible for a North Briton, in a w\ 
of any extent, to avoid what are called. Sco!., 
cſms. But I have endeavoured to be ever) 
where conſpicuous, and to ſhun every ſentiment 
or expreſſion which might have 3 to 
g 3 ſociety, or to hurt the feelings of indivi- 
8. ie U 7 
Indulgent readers, though they muſt perceive 
errors and imperfections, will naturally make 
ſome allowance for the variety of reſearch, and 
the labour of condenſing ſo much matter into 
ſo ſmall a compaſs. He is à bad author, it has 3 
been ſaid, who affords neither an aphoriſm nor 
a motm1 M ]] e ee e een My 
I cannot refrain from mentioning a circum- 
ſtance which has often made me uneaſy. The 
expectations of ſome friends were higher than ! 
_ hn yo wg m_ * could _ 3 2 
| the whole, e general den this 
policies is, to convey to the e youth, 
and of fuch as may have paid little attention to 
the ſtudy of Nature, a ſpecies of knowledge? +7 
which it is not difficult to acquire. \This/knows: | 
ledge will be a perpetual and inexhauſtible 
ſource of manly wh res; it will afford inno- 
cent and virtuous amuſement, and will occupy 
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cond definition, Thus vegetables! grow ang dive,” Ge- 
qually inaccurate. Inſtead of proving; the: hte of plants, 
Linnæus takes it for granted, aud makes: it the characte- 
riſtic between vegetables and. brute matter. The third, 
That animals grom lite, and rel, is not Jeſs exception- | 
able. Growth, life, and mere ſenſation, convey the maſt 
ignoble notiqus of animated beings. | From this definition, 
we would be led to imagine, that Linnæus meant to de- 
ſcribe the condition, of à polypus, or an oyſter. All ani- 
mals, it is true, grow, bye, and feel: But, theſe are only 
the paſſive properties of animals. The r includes 
none of thoſe inſtinctive, intellectual, and active 8 . 
which-exalt the animal above the. v table, and 

nenecl) diſtinguiſh the different tribes from, each 98 rf 
Theſe and many other abortive. attempts have been 
made to. aſcertain, the preciſe, boundaries:;between ihe 
animal and vegetable. Definitions have heen the ſpexpe- 
tual aim of moſt writers on this ſubject. But, definitions, 
when applied to natural objects, mult, r be ft 
and elulory. We known Ae animal 4 
We are; equally i vrant, of. the, ęſſential cauſe of. 22 A 
table cxiltence;; It is vain, chere lone, 49 | 

able to define what we never can knoy, 


a ſome ey | 


well as to the veget Lab 
. Senſanon, motion, and Fra 
2 more extenhye range i oy conne 


* 


objects. A certain portid leet, * 


principle, ſeem to be the moſt Mangan dropertics * 
animals, and. to. conſtitute their ee n * 
mals will, determine, act, and hayg acommunie: | 
dictant objeRta,byyqbeir, ſenſes. „He hay 
nature, in ſome urg, at. *command,, bk Rex pro 
eint, lea bor red forge, 9 


. aud cunning, os oo 
2 


lame. place, and art, fh oy 
0a BY 


eat at \nferya 
digeſtion, and, to —— 7 con ö 
gretion and nutrition. ure of 4 is more 
umple : They, receive. rn e . 
,. | ts Jury. 


* 
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jory# Anh, ſearch for, and ſele&; particular kinds of 
80. But, plants muſt receive — is brought to 
them by the different elements. Animals exiſt on the 
ſurface and in the interior parts of the earth, in the air, 
in water, in the bodies of men and other animals, in the 
internal parts of plants, and even in ſtones. But, if we 
. a wb n planes are en, to hs earth. by 


1 


All cnimale; it has been Amel e Sane par- 
Aeniarfountzif, for propelling and diſtributing their fluids 
to the different parts of their bodies: But, caterpillars, 
and any other inſects, have no ſuch general receptacle v. 
The loco. motive faculty has been conſidered as peculiar 
to auimils. But, even this character is extremely fuſpi- 
cious. :'Oyſters, lea mettles, the gal inſects, and a variety 
of gather animals, can hardly be ſaid to enjoy the power of 
local motion. Many ſpecies remain forever fixed to the 
rockt on which they are 2 and have no motion 
ng chat of extending or contracting their bodies. Be- 
8, examples of di erent kinds of motion are diſcover- 
able in the veggtable kingdom. When the roots of 2 
free meet with a ſtone, or any ether obſtruction to their 
motion; in —_ to avoid" it, they change their former 
direckion. turn from barren to relle earth, which 
indicates 1 ething analogous" to a ſelection of food. 
Like the polypus, plants, when confined in a houſe; uni- 
| 8 nd toward the window, or erg ee through 
| h the ray wet tight'are introduced. - e 
Bay The Co Ent poſſeſſes the faculty . 
eminent de F TYM fi touch makes its leaves fud- 
lenty fink, amd, together with the branch, bend down 
| the darth. But, the moving plant, or hedyfarum 
nov 15 of which there are ſpecimens in the botanic 
arden of Edinburgh, furniſhes the moſt aſtoniſhing exam- 
of vegetable motion. It is a native of the Eaſt- Indies. 
movements are not excited by the vontact of external 
blies; but folely by thè influence of the ſun's rays. The 
motions of this Rage are 3 to r. n which are 
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Ä Hedy ſarum gn ans ol Linnæus 
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Dj 8 W of Animals, Plants, . M bake: 
—The Analogies between the Plant and animal, ariſing 


from their ſtructurt and organs, their Poet © and AE 
ment, their Cate on and . 


gez * * OY 


ATURAL Nodes, te * as they kines re- 
lation to man, are marked with characters ſo appa- 
rent, that they pe not the obſervation of the moſt un- 
enlightened minds. Nee where all the conſtituent 
bave a e nee, and are connected by 
— ſo ſubti the perception of animals, 
fuch obvious — were indiſpenſible. Without 1 
then, neither the affairs of human life, nor the fupQtions 
of the brute creation, could be carried on. 3 
of chis kind are accommodated to the apprehenſion of 
brutes, and of vulgar men. os Ne 
- | 


10 HT PhIYOsOPHY 


But, whetthe' productions of nature are more cloſely 
eximined hen they are ſcrutinized by the eye of phi- 
? the number of their relations and differences is 
ſevered to be almoſt infinite; and their ſhades of dil. 
crimmnation are ðften ſo delicate, that no ſenſe can per- 
ceive- them. "Nothing, apparently, is more eafy than to 
diſtinguiſh an animal from a plant; and pet the proper 
diſtinction has puzzled the moſt acute inquirers, and, 
perhaps, exceces'the limits of human capacity. 
225 A lant,” fays Jungius, is a living, but not a ſentient 


* pod „Which is red in a determined place, and grows, 


„Anlereaſes itt ſize, and propagates its ſpecies “. In this 
definition, living powers are aftribed to vegetables; but 
they fre denied the faculty of ſenſatioön. Life, without 
ome. degree''of ſenſation, is an incomprehenſible idea. 
An animal limited to the ſenſe of feeling alone, is the 
Towelt conceptjon' we can form of life. Deprive this be. 


| ing of the only fenſe, it poſſeſſes, and, though its figure 


gd remiaih, 'we would inſtantly conclude It to be as in- 
Animate as a ſtone?" The life attributed to plants, ſeems 
to be nothing more than an atialogical deduction from 
their growth nütrition, continuation of their ſpecies, and 
Fmilar ey arr e ee ee 
Ludtrig defines begerable⸗ to be Natural dere, 
the 


oY Ways! * with the ſame form, but deprived 
**pbwer öf 1664) mötion f.“ "Every: branch ST this"detini- 


Hon is, with equal propriety, 4 — to precious ſtones, 


fualts, and ſome animals; and, therefore, requires uo far 
ther attention. 1 n 

Sir Charles Iinnæus, in 115 Fülün ent BoceiRc, th 

tends to diſcriminate the three kitigdotiis of Nature in tuo 

"lines; © Stoner, lays be, See Cegetables row; an 

e; animals grow, live, and fer S. This is an al 

Ange of words, the „of Which is entirely 

3 Thie idea of growth implies nutrition and ex 

n by the ihtervehtion of organs. The magnitude of 

12 may be augmented Seo an accretion' of new matter 


"but, this {s nor Now." FF nn bf Pens“ Tre 7 
ic Th. Rn n ib £1446 con 
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Nui Hig. Plant. p 2 8 * his Ludwig, Phil. Bot. p. 4 at 
'14 Fund. Bot. 5 3. 


Juices. 57 Asstel ee ür dead 5 


mach. With regard to the — 
other inſedts, arg deprived of that organ on neither 
ſtomach mor hrain are eſſential eharat diſcximi 


or NATURAL HiSTORY. as 


Theſe and ſimilar motions are not peculiar to, the. leaxes 
of plants. The flowers have alſo the, power of, moving. 
During the night, many of them are 1ngloled in cheir ca- 
lixes. Some flowers, as thoſe of the German ſpurge , 
geranium ſtriatum, and common. whitlew-graſg f, when 
alleep, hang their mouths toward the ah, ta prevent the 
noxious effects of rain; or dew}; Nr fie — . 11 5 26! 
The cauſe of theſe. movements which conſtitute the 
fleep of plants, has been aſeribed to de / preſence or ab- 
ſence of the ſun's rays, In ſome of the examples haye 
given, the motions praduced are evidently; excited hy 
heat. But, plants kept in a hot-houfe, where an equal 
degree of heat is preſerved both day and night, fail not 
to contract their leaves, or to fleep, in the lame, manner 
as when they are expoſed: to the open air. This, fact 
evinces, that ĩhe ſleep of plants is rather owing to a pe- 
culiar law, ur toa, quicker or lower motion — 


Ster 


"| ed — brainhave been: reckoned; char 
racteriſtics of the animal; and plants are ſaid to pate 
nothing analogous. to theſe organs Hut,, the polypus 

has no ſtomach; or rather, Ike vegetables, — 
dy may ſbe conſidered as) a ito Ats ipternabicavity 
contains no:viſcera; and, when this anjmglisgurngtout- 
ſide in, iti ſtill continues to live, and to digeſt its tood. in 
the ſame manner as if it had received iN injury. The 
mode by: which. plants are nouriſhed is eee anal 


gous. They imbibe food by the reots; 
ales. on ere. 


branches, the leaves, and the flowers.“ 


fore, of having no: ſtomach, cheir / whole ſtructure to- 


nate the animal from the vegetable. Nein dn 
Hut, all animals are endowed with ſenſation, or at leaſt 
with irritabilit „Which laſt has been conſidered as a <4 
tinctive character of animal life? Senſation implics adi. 
tinct perception of pleaſure; and pain. We infer: — 
ence, af; Jenſation 1 in ee * n we per- 
>|» Cave 


- 


* | Eupborbia . + Draba erna a and eltre. 
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joy 
[theſe organs cumroy 4 us; If v0 te — Whote 


Ahn cnthdoanimineds * — urns; 
. -of the faculty of contracting and . 
nature of this being will not de „ bet e will be 
umabie to determine. whether it, 2 *pottion of 
— ore the condition of the ſmull fectiens of 
L ; before their heads begin td grow; The wheel. 
F the eck wlighted-whear; and the nails recörd- 
sed in the Philoſophical TranſaQions, afford inftarices 52 
5» \wppearance of ſenſation, ur even bf irritability; be 
-ngW@ſpendedy not for months, but for Teveral years; and 
Jet the life of theſe animals is not extinguiſhed; for. the) 
revive upon a proper application! of moift ür 
Theſe andifimitar facts ſhow, that we are entirely 7 
runt of the efſenice and eb of lifec* What tife really 
ds, ſeems too ſubtile for our underſtandity ug to cbnggve, 
or our ſenſes to diſtern. If we have no —. etiferions 
t diſtingui n lite than motion, ſenſation, an d irritability, 
the animale' juſt mentioned —— in u ſtate 
hiehtevery mum would pronounce to have been 
Sead. It is pofflble, therefore, that life may exiſt in ram 
VDodies Which are e br thoug — be as. deter ber fin 
20 F eule exclude plants 
Yr ty meer «of Senfatioi?'! 
bly Shetty — to the ark 82 
Ks and hy gr 1p called the moſt imperfect ae. 
Every" vegerible;/os well as hie Tegfive Plarit; HHhks 
when wounded- — ene „ine motion is 00 
_— 1 When Gels rer tar u Hitch, 
ee in A dreckig that Would Hee! 
T ca er eee 
. | 


this 
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or NATURAL RIS TORY: 1g 
ſudborted by long flexible foot-ſtalks.. When: the ſun 
—— briſkly: in very direction. Their 
general motion, however, is upward and downward Bat, 
they not unfrequently turn almoſt round ;. and, then, their- 
foot-ltalks are evidently twiſted: -; Theſe motions go on in- 
cefſantlyy/as long as the heat of the ſun continues: But, 
they ceaſe during the night, and when the weather is cold; 
and cloudyc! Our wonder is excited by the rapidity and 
i 


conitancy of the movements peculiar to this plant. 'The 
frequency; however, of ſimilar motions. in other plants 
renders it probable that the leaves of all vegetables move, 
or are agitated by the rays of the ſun, though many of 
theſe movements are too ſlow for our perception. 
The American plant called dinnæa muſcipula®, or Veiius's: 
f trap, affords another inſtance of rapid vegetable moti- 
on. Its leaves àre jointed, and furniſſied with two rows 
of ſtrong prickles. Their ſurfaces are covered with & 
number of minute glands, which ſecrete a ſweet liquet, 
and allure the approach of flies. When theſe parts art 
touched by the legs of a fly, the tro lobes, of the leaf 
inſtanthy riſe up, the ros of prickles lock themſelves faſt 
together, and ſqueeze the unwary animal to death,. H a 
tiraw or à pin be introduced between the lobes, the ſamt 
motions are excited. th ao {in oy ord er "I , T6 
When a ſeediis: ſown. in a reverſed poſition, the young 
root turns downward to enter the earth, and the fem 
bends upward into the air. Confine a young ſtem to an 
inclined poſition, and its extremity will ſoon aſſume its 
former perpendicular direction. Twiſt the branche of 
any tree in ſuch a manner that the inferior ſurfateꝶ of the 
leaves are turned toward the ſky, and you will, im a hore 
ume, perceive that all theſe — their original 
poſition. Theſe motions are performed ſooner 9 
in proportion to the degree of heat, and the flexitikty, 
the leaves. Many leaves, as thoſe of the mallow t, follow 
the courſe of the ſun. lu the morning, their ſuperior ſur- 
faces are preſented ſto the eaſt; at noon, they regard the 
* This fingilar and beautiful vegetable is a native of che bogs, or marſhy Hu- 
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| Sour: The common appearances of moſt. vegetables are 


different kindsg even by the afliftance of light. 
The modes of folding in the leaves, or of ſleeping, are 


— 


fosth;" and when the ſun ſets, they are directed to the 
weſt! During the night, or in rainy weather, theſe leaves 
are horizontal; and their inferior ſurfaces are turned to- 
ward the earth“. fk) 49) „d 9151 21} SOT 29; 

What has been denominated the Sleep of Plants; affords 
an inſtance of another ſpecies of vegetable motion. The 
leaves of many Plants fold up during the night; but, at 
the approach of the ſun, they expand with rene wed vi- 


changed in the night, that it is difficult to recogniſe the 


extremely various. But, it is worthy of remark, that they 
All Giſpoſe themſelves ſo as to give the beſt protection to 
the young ſtems, flowers, buds, or fruit. The leaves of the 
tamarind⸗ tree ꝓ contract round the tender fruit, and protect 
tony the focturnal cold. The caſſia or ſenna, the gly- 
eine, and many of the papilionaceous plants, contract their 
Teaves in a fimflar manner. The leaves of thechickweed |, 
the aſchepias, atriplex g, &. are difpoſed in oppoſite 
Pairs, Düring che night; they riſe petpendicularly, and 
—.— at the top, tllat they conceal the flowers. 
The leaves of tlie fidaF' or althæa Fheopbraſtiz of the 
Ayenia, and nothera , are placed alternately: Though 
mettwental, axleven depending, during the day, at the 
Approach of night thev-riſe; embrace the ſtem, and pro- 
ect che tender flowers. The leaves of the folanum , or 
migheſtade, are horizontab during the day; but, in che 
night, they riſe, and cover tlie flowers. Ihe. Egyptian 
veteh f erelis its ſeaves during the night, in ſuch a. nnn- 
. to be one leaf only. The leaves of 


the white 1 pine 5, in the ſtate of iſſeep, hang don, and 
protect the young buds from being injured by the noctur- 
nal air. denne, e ent einn gi 235A 
6521 I& 19 {0165 ie Deubig at elwming 1s theſe 
Ton thee fubjeAs;the beautiful experiments of thatentightthbd phiiblopecr Mt: 
Baines; deſerves be conſulted. See his/Recherhes ſar Iu/age: des feuilles dais Ii 

Ac. amwork in every page of which. the genius and the learning of its, 5. 
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this noxious progreſs, ſink below the level of the ditch, 
then ſhoot acroſs, and regain the ſoil on the oppoſite ſide. 
When a root is uncovered, without expoſimg it to much 
heat, and a wet ſpunge is placed near it, but in a different 
direction from that in which the root is proceeding, ina 
hort time the root turns towards the f In this man- 
ner the direction of roots may be varied at pleaſure. All 
plants make the ſtrongeſt efforts, by inclining, turning, 
and even twiſting their ſtems and branches, to eſcape from 
darkneſs and ſhade, and to procure the influences of the 
ſun. Place a wet ſpunge under the leaves of à tree, they 
ſoon bend downward, and endeavour ti apply their infe- 
rior ſurfaces to the ſpunge. If a veſſel of water be placed 
within fix inches of a growing cucumber, in twenty four 
hours the cucumber alters the direction of its branches, 
bends either to the right or left, and never tops tillat 
comes into contact with the water. When a pole is placed 
at a conſiderable diſtance from an unſupported vine, the 
branches of which are proceeding in a contrary direction 
from that of the pole, in a ſhort time, it alters its courſe 
and ſtops not till it clings around the pole. 
Facts of this kind excite our wonder; but, they by no 
means prove that vegetables live, or that they are endowed 
with ſenſation, which implies a diſtinct perception of plea- 
ſure, and pan. HINGE 5 
There is an inferior ſpecies of ſenſation, which is diſ- 
tinguiſhed by the term irritabiliiy. This term denotes that 
power hy which muſcular fibres, even after they are de- 
tached from the body, contract upon the application of any 
ſtimulating ſubſtance, whether ſolid or fluid. The heart 
of a frog, hen pricked with the point of a pin, conti- 
nues to beat, or to contract and dilate, fori ſeveral hours 
after it has been cut out of the animal's body. Tbe heart 
of a Viper, or of a turtle, beats diſtinaly from twenty to 
thirty hours after the death of theſe animals. The peri- 
ſtaltie motien of the inteſtines is produced by their-irrita- 


bility. When the inteſtines of à dog, of any ether qua- 


druped, are ſuddenly eut into different portions,/all theſe 
portions crawl about like worms, and contract upon the 


lighteſt touch. Though 3 . 
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vitahprinciples yet it is equally certain, that muſcular fi- 
bres, Mhen ſeparated from the body to which they belong, 
have no. diſtinct perception of pleaſuxe, or pain. Their 
regular contraction and difatation are evident ſymptom: 
of life, Which, in many caſes, may lead us to attribute 
living powers to ſubſtances that enjoy neither liſe nor ſen. 
ſation. Hence, though all plants Were irritable, this cir- 
, eumitance would not prove that they are poſſeſſed of life. 
The contraction and dilatation of the ſenſitive plants, aud 
the various motians of the leaves, branches, flowers, and 
roots of vegetables, formerly mentioned, ſeem to indicate 
that moſt plants are endowed with irritability. Perhaps, 
all vegetables haye more or leſs of this quality, The heart, 
inteſtines, and diaphragm are the molt irritable parts of 
animal bodies: And, to diſcover: whether this quality rc. 
ſides in all plants, experiments ſhould be made chiefly on 
their leaves, flowers, buds, and the tender fibres of the 
dots. gra 04 1 ads 165 
From this marration of facts, it appears, that plants 
make a wery ncar approach to animals; and that this f- 
milarity, as well as the dithculty of fixing the preciſe boun- 
daries by Which theſe two great kingdoms of nature are 
limited, are direct conſequences of the organization of 
vegetables. It. is owing to their organic ſtructure alone, 
that plants and animals are capable of affording recippocal 
nouriſhment to each other. This organic ſtructure, thougb 
greatly diverſified in the different ſpecies of animals and 
vegetables, evinces that Nature, in the formation of both, 
has added upon, the fame general plan. May we not pre- 
ſume, therefore, as plants, as well as animals, arg com- 
poſed of a, regular ſyſtem of organs, that the vegetable 
part of the cxeatipn is not entirely depriyed of every qua- 
diy which, we are apt to think peculiar to animated beings: 
I. mean pot to inſinuate, that plants can perceive 237850 
or pain. But as many of their motions and affections 
cannot be explained upon any principle of mechaniſm, | 
am inclined to think, that they, originate. from the pawer 
- of irritability, which, though it implies not the perception 
of pleaſure and pain, is the principle that regulates, all the 
Vital or inyoluntary motions, of animals, To aſcertain 
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this point, would require a ſet of very nice experiments. 

I hall mention one, which might be performed with toler. 
able eaſe. It was formerly reqarkee, that plants kept in 
a hot-houſe, where the degree of heat is uniform, never 

fail to ſeep during the night. This is direct evidence, 
that heat alone is not the cauſe of their vigilance. But, 
they are depriv ed of light.” Let, therefore, a ſtrong arti- 
ficial light, without increaſing the heut, be thrown upon 
them. If, notwithſtanding this light, 'the plants are not 
rouſed, but continue to feep as uſual, then it may be pre- 
ſumed that their organs, like thoſe of animal, are not on- 
y irritable, but require the reparation of ſome invigorat- 
ing influence which they have loſt while awake, by the 
agitations of the air and the ſun's rays, by the act of 
growing, or by tome other latent cauſe: 

t is almoſt unneceſſary to mark the diſt inction between 
vegetables and minerals. The tranſition from the animal 
to the plant is effected by ſhades ſo imperceptible, as to 
elude the moſt acute obfervers. But; between the plant 
and the mineral, there is a vaſt chaſm in the chain of be- 
ing, which may be the ſource of great diſcoveries. In 
bodies purely mineral, not a veſtige of organization can 
be diſcovered. The fibrous ſtructure of the aſbeſtos has 
been regarded as an approach toward organization; and 
as the link which connects the mineral to the vegetable 
kingdom. But, this is one of thoſe ſtrained: analogies - 
which are too often employed by theoretical Writers. 
Though the aſbeſtos is Sonnet of a kind of threads, or 
fibres, theſe fibres are not tubular; neither are they inter- 
woven, like that regular tiſſue, or fabric; which ſo re- 
markably diſtinguiſhes organized from brute matter. Of 
courſe, the magnitude of the abeſtos can only b& incteaſed 
by the appoſition of new matter, and not by An y \develope- 
ment or expanſion of parts. But, though, in 25 'mine- 
ral kingdom, len ceaſes to organ ſhe Contitiues't _= 
arrange. dx 50-3444) 

The 1 coblig ation of falts, chryſtals, and ore 
precious ſtones, has b been confidered, by ſome authors, as 
the reſult of an organic proceſs. But, the uniform figure 
of falts and chryſtals may be the effect of cettuin hus of 

attraction 
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_ attraQtion peculiar to each ſpecies. None of theſe parti- 
cles can be regarded as a germ, or bud. They are only 
the elements, or zonſtiztucnt parts; which, when applied 
to each other, form a whole, They never expand, or 
grow, like the embrios of animals, or plants. They re- 


main for everin the fame ftatez without diminutiony. or 
inereaſe,excepit when {cparated'by force, or-magnified by 
an accumulation: of frei matter. Them chryſtalline juice 
is nat aſſimulated by veſſels: It is prepared by a | 
operation af Nature The bodies of plants and aflimals 
are: machines; exceedingly claborate; and more or les 
complicated; 1:Thele machines, by means of different or- 
gans, have the power of converting other animals, ande- 
getables inte tin on ſubſtance. - By this: aſſimulation, 
all their dimenſions are increaſed; and their various parts 
uniformly preſerve the ſame proportions with regard to 
each other, and continus to perform their reſpeqtive func- 
tions. Beſides, organized bodies not only multiply their 
ſpecies, but ſome of them poſſeſs the power of reproduc- 
ing ſuch parts as ave forcibly abltratied from them 
In theſe and many other qualities common to the ani- 
mal and vegetable, there is not the ſmalleſt analogy to be 
found in the mineral kingdom. Between the moſt regu- 
lay foſſiꝭ, as ſalts — and; the moſt imperfect 
animal. Pr; vegetable, the diſtance is immenſe. Figured 
foſſilg are hoi more organized than a column, or a portico. 
In tha formation of the former, Nature, in that of the 
latter, man, is: the artiſt. When no ſimilarity! sito be 
diſcoyeredin ihaleſigihls which are nearly uniform in their 
configurations e arg not to expect it in the more looſe 
and irregular pris of brute matter. Here, Nature, re- 
gardleſs of ſymmetry, | conjouns heterogeneous materials, 
of. -which-the:ompeles! irregular maſſes,! Many ſtones, 
flints, and omen concretions, afford; examples off this 
kind. {More axt, it muſt he acknowledged, appears in 
grmation gil metals: But their Arudlure exhibits no 
veſtiges, of organization r doyords ana itνν to 0 
Wee ente 51¹⁰ yd nwond 2: ban od. A080 913 ni 156 
- Wz beo worm I8nigt bas nistd at mort ere 
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HAVING: thown thevextteme difficulty of: fixing! the»: 
oundaries which ſeparate the-anumal from the vegetable 
kingdom, 1 proceed to the mort pleaſing" taſk of enume- 
rating ſome of thoſe beautiful analogies wineh ſubſiſt be. 
een them. To render this ſubject the more agreeable: 
and inſtructive, inſtead of brin ing together / an uncon 
ected mals, I ſhall trace the analogies betwten the animal 
ind plant, under the arrangement of Structure and Organs, 
:rowth and Nouriſhment, Di/jemination and Dera . 
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IN all organized bodies, a ſimilarity of ſtructure ſeems 
o be unavoidable. The bodies” of men and quadrupeds: 
onſiſt of a ſeries of connected bones, which” run from 
he head to the rump. This ſeries is Knο⁹] m by the name 
of the hac h.bums; from each ſide of Which] à number of 
rched bones proceed. Some of theſe join the breaſtv” 
one by means of oartilages, and form à vaukted cavity, 
hich contains and defends the heart and other viſcera 
proper to the cheſt. The bones of the pelvis, and of the 
four extremities, are joined to the back bones H artieu! 
lations, and membranes. By the ſame contrivance; the 
ranium is fed toſthe upper end of the bad bονẽỹ e Into 
itlerent proceſſes and portions of all thefebones;' a great 
number of muſcles, or bundles of fleſfryiſfſpres; are itiſurt- 
d. | Theſe muſcles ate the inſtruments whichogive riſe ti 
al! the varieties of animal motion. The bones of tlie head;' 
r cranium, contain the bruin and cerebellumg a'protons” 
dation of which runs through the whole enten of the- 
al in the back. bone, and is known by the term n 
r. From the brain and ſpinal marrow proceed all 
be nerves, or infiraments of ſenſation. Theſe W 5 
ee 


the ramificatibns of Which are infinitely various, and mi. 


are Hkewiſe diſtributed, by numerous and complicated ra. 


into one cavity, and re-. convey It t6 the heart. This cir- 


to the ſubclavian vein; and by tllis vein it is conveyed to 


for thb len een er ſaliva, && 


name of 72%, there is à great variety of form, and {truc- 
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nute, are diſtfihuted upon the heart, Tungs, blood -veſſcls, 
bowels, and muſcles, till they terminate on the Kin, or 
external covering of the body. The heart is the fountain, 
or general receptacle, of the blood. The contraction of 
the heart propels the blood through the arteries, which 
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mifications, ver every part of the body, and terminate 
in the veins, wfliclr again collect the wliole arterial blood 
culatory proceſs goes on during lifſGee. 

" Beſide the 1 already tietibned; there are others, 
termed"/#tretory, becauſe they ſeparate peculiar fluids from 
the general maſs of circulating blood. The ſtomach and 
inteſtines are furniſhed with a vaſt number of ſmall rubcs, 
called laFeal duct, which ſeparate and abſorb the nutri- 
tidus parts of the aliment, and reject all the groſſer and 
uleleſs particles. Theſe ducts, after innumerable com- 
munications with each other, unite into one large tube, 
diſtinguiſneck by the nartie of the 'rhmracic duct, which is 
the general reſervorr of the chyle, or ſecreted liquor, This 
chyle, which is a mild fluid; paſſes from the thoracic dud 


the heart, where it mingles with the blood, and is circu- 
lated throug f the body, for the nouriſhment of its differ. 
ent parts. It is of no moment, for our preſent N 
to be more pafticular, eſpecially as this ſubject will be af 
terwards more fully haridled. I ſhall, therefore, juſt men- 
tion, that there are particular organs, or glands, for ſe- 
creting —— which are neceſſary to the exiſtence 
of the larger ammals, as the kidneys for the fecretion of 
urine che liver for the ſecretion of gall ; the ſtomach 
for the feeretion of the gaſtric juices ; the falivary glands 


Prom this ſketch of the ſtruQture of man and of qui 
drupeds, very fittle attention is neceſſary to perceive, that 
Nature purites'a fimilar plan in the formation of birds, 
and fiſhes. {© 0 1. . ＋ 868171 A pb 5 

In that numerous claſs of animals diſtinguiſhed by the 
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ture. In many of theſe, Nature ſcems to dgpart from her 


hs general mode of operation. But, upon 2 more accurate 
2 examination, this ſeeraing departure will appear to be an- 
* ly, an extenſion of that univerſal plan which the, obſeryes 
* in the formation of all animated beings, Some. inſects, 
ich the lobſter, and all the cruſtaceous and ſhell, animals, have 
N their bones on the outſide of their bodies. To theſe hones 
t the muſcles, and other inſtruments of motion are attached. 
Tue Many ſpecies have no bones; but, their bodies conſiſt of 
Cir- 1 ſucceſhion of rings incaſed into each qther. By contraQ- 
ing and dilating theſe rings, all the movements of this 
Enn kind are performed. The head, in ſome ſpecies, changes 
2 its form every moment. It contracts or, dilates, appears or 
and diſappears, at the pleaſure of the animal. Theſe motions 
des are permitted by the flexibility of the membranes, or co- 
ey verings of the head, In other ſpecies, the form of the 
and head is permanent, owing to the hardneſs of the cover- 
r ings, which are ſcaley, or cruſtaceous, and appraaches 
364 nearer to that of the more, perfect animals, 3 
10 15 Many inſects are deſtitute of particular, organs. Some 
This Want eyes, ears, brain, and noſtrils, + Others have an acute 
auc ſenſe of ſmelling, though we know not the fam or ſituation 
Ws of the organ. The inferior ſpecies of inſetts hays; ng iu · 
Wag. ternal lungs, but receive air by lateral poxes, ang ſometames 
ar. by long tubes, or tracheæ, which protrude from different 
fe parts of the body. Many infects have no, heart, os gene- 
vg ral reſervoir for the reception and propulſion of the.blo 
An; But, we diſcover by the microſcope, that theit blood cir- 
r ſe⸗ culates by the pulſation of arteries, an Zh their differ- 
Aude ent fluids are ſecreted by glands, na word, ture, in 
10 che ſtructure and functions of; anim * ds, by de- 
330 grees almoſt imperceptible, from man to the; palypus,z; a 
MP being which, ever ſince its economy and properties, Were: 
diſcovered by M. Trembley, bas .continged..to aſtoniſh 
tus both philoſophers and naturaliſts. "The. frotture.of the 
that polypus, which inhabits freſh-water pools and ditches, is 
irds, WY fly fimple, Its body confiſts of a ſingle tube, with: 
ong !entacula, or arms, at one extremity, by which, 
; th (e1zes ſmall worms, and conveys them to its mouth. It 


425 no proper head, heart, ſtomach, or. inteſtines of .apy, 4 


has acquired a certain grouth, this aperture — 


20 
more ſurpriſing, when inverted as a man inverts che fin. 


ever minute, can deprive theſe worms of life. What in- 


Too tranſverſe ſections brought into contact quiekly unite 
on the of another. When a polypus is introduced 
M. Trenibley- gave ſcope to his fancy, and, by repeated 


moſt romantic fabuliſts. 
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ikind. This ſimplicity of ſtructure gives riſe to an equi 
-ſamplicity in the economy and functions of the animal 
The polypus, though it has not the diſtinction of ſex, i 
$1 y.prolific. When about to multiply, a fmall pro. 
tuberance, or bud, appears on the ſurface of its body. 
This bud gradually fwells and extends. It includes rot; 
«young: polypus, but is the real animal in miniature; united 
to the mother, as a ſueker to the parent- tree. The foo 
taken by the mother paſſes into the young by means of 2 
- communicating aperture. When the ſhooting polvpy, 


- cloſes, and the young drops off, to multiply its ſpecies in 
che ſame manner. As every part of a polypus is capable 
of ſending off ſhoots, it often happens, that the young, 
before parting from the mother, begin to ſhoot ; and the 
parent animal carries ſeveral generations on her own bo- 
dy. There is another ſingularity in the hiſtory of the po. 
'1ypus. When cut to pieces in every direction fancy car 

uggeſt, it not only continues to exiſt, but each -ſeCtion 
oon becomes an animal of che ſame kind. What is ti! 
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ger of à glove, the polypus ſeems to have ſuffered no 
material injury; for it ſoon” begins to take food, and to 
perform every other natural function. Here we have: 
wonderful inſtance of animal ductility. No diviſion, hon. 


fallibly deſtroys other animals, ſerves only, in the polypus 
to multiply the number of individuals. M. Trembley, in 

the courſe of his experiments, difcovered, that differen; 
ions of one polypus could be ingrafted on another 


and form one animal, though each ſection belongs to 
different ſpecies. The head of one ſpecies may de ingraftel 


by the tail into another's body, the two heads unite, and 
form one individual. Purſuing theſe ſtrange operation; 


ſplitting the bead and part of the body, formed hydr 
more complicated than ever ſtruck>the imagination of tit 
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united 
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dually 


dies in 


— compoſed of a number of longitudinal ap aud air 155 
ſcls, which have the appearance of 


. circle, widenin e as. 
cumference. 


wood, and is compoſed; of. the f 
thing but a vaſt c 
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or N A. UISFORY. „ 
This ſhort account of the ay ſtructure of JE bc 
or 


as a neceſſary preparatio rcety more. .cleafly 
theie connection with the ve gerabl Ki {1h * 


The ſtructure of 18 21 0 0 animz „ bonfiſts 
e ular ord rder. "Theſe 
veſſels are deſtined tog wen Ob 127 0 ons ne- 
ceſſary to the n iſeminatfor! of 
the plant. In tecsn 2 1 de ctables, 
three diſtiuct ny are;ta. be Ei bebt the wood, 
and the pith. The Few! conliſts of Aue Sten ; 


the ſkin, the body, and the 4ber,, or n carcle; 6 
laſt, about the end of autumn E, fame tc: 
and firmneſs; with the wood... "The kae of the virk 


threads," run 
from the root o the. trunk, and branches, Befide t < 
veſſels, the bark is furniſhed with a a e or 
pulpy ſubſtance; i in which there i is a 41 variety of falliculi, 
or {mall bladders... The bark. is 3 A 2881 by 
tranſverſe inſertions f the par 

The wood conſiſts of two >. difting 1 the be 
is deuſe, and compact, and conſtitutes hs is 0 2 + 
lignzous body ;--the other is porous, miſt, Kol the 1 
is, therefore, called — dart © 20 — _ 
A portion of wood is placed alternate 7 stween A Himilar 
portion of parenchyma. Theſe nom n 


from the edges of the pith, as. radi m. Ie center of a 
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ſels, which lies contiguous to the wood, dries, condenſes, 
and becomes wood. 

The leaves of vegetables conſiſt of a fine ſkin, which 
incloſes the parenchyma, or pulp. This ſkin, like that of 
animals, is an organic body, furniſhed wich an immenſe 
number of parenchymatous and ligneous fibres, and inter. 
woven in a manner preciſely ſimilar to that of the trunk, 


. and branches. When the ſkin is removed, the pulp ap- 


pears, and is every where interſperſed with ſmall cylindri- 
cal fibres, wound up into minute bladders. - A large nerve 
runs along the middle of every leaf, and continually ſends 
off branches, which gradually decreaſe in magnitude, til 
they reach the edge, or diſc. This principal nerve is a 
collection of ſmall tubes, which, at proper Sſtanees: go off, | 
and are diſtributed over the leaf in a manner preciſely i 
milar to the diſtribution of the nerves over the human 
body. 

With regard to flowers and fruits, their general te texture 
is the ſame with that of the parts already defcribed, dit- 
fering only in various proportions of the ligneous veſlels, 
- and parenchymatous or pulpy ſubſtance. That vegetables 
are poſſeſſed of ſecretory glands, is apparent from the al. 
moſt infinite variety of their taltes, odours, and colours. 
Theſe ſenſible qualities differ even in different parts of the 
fame plant. But, the glandular ſecretion of vegetables is 
moſt conſpicuous i in the flowers and fruit. Many flowers 
ſecrete a, nectareous fluid, which is more — f to the 
. palate than the fineſt honey. The glands of ſome fruits, 
- as thoſe of the lemon and orange, fecrete liquors of, yery 
different qualities. The veſſels of the rhind contain an 
acrid eſſential oil, while thoſe of the parenchyma, or pulp, 
_ ſecrete an agreeable acid, 

This ſimilarity in the general ſtructure of animals and 
plants is ſtrongly corroborated by the analogous parts in 
both being elde to anſwer the ſame purpoſes. 

The cecanomx and functions of vegetables, as well as 
thoſe of animals, are the reſults of a vaſcular texture. 
yo of theſe claſſes of beings have veſſels deſtined. to the 

performance of ſimilar offices. In man and quadrupeds, 
/the fluids are circulated by the pulſation of the heart and 
arteries. 
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irteries. The juices of plants do not circulate ; but they 
are raiſed from the root to the trunk, branches, leaves, 
flowers, and fruit, by the ſap-veſſels. The aſcenſion of 
the ſap has been aſcribed to capillary attraction. But, 


Lenſe though no motion is perceptible in the ſap-veſſels ſimilar 
nter. to the pulſation of arteries ; yet, both the propulſion of 
unk, the ſap, which moves with great force, and the ſecretion 
> ap- of different fluids by different parts of the ſame plant, im- 
dri. ply an action in theſe veſſels. In animals, the gall, the 


urine, the ſaliva, are all concocted from the general maſs 
of blood, by the action of particular veſſels. Fluids of 
theſe different qualities exiſt not in the blood itſelf: "ny 


as 2 are created by an incomprehenſible operation of the vet- 
> off, WM (els, peculiar to their reſpective glands. In plants, the ſap 
y i. WW aſcends, and different fluids are ſecreted from it by glan- 
man dular veſſels. Here the ſame effects are produced both in 


the animal and the plant. We muſt, therefore, attribute 


ture them to the ſame cauſe, namely, the action of veſſels. 
dit- Beſides, the ſap, which is the blood of plants, moves 
lels, with a force often equivalent to the weight of the atmoſ- 
bles phere. M. Bonnet remarks “, that he has ſeen, by means 
al- of coloured liquors, the vegetable ſap move three inches 
urs. in an hour; and Dr. Hales, in his Statics, has ſhown, 


that the leaves are the principal organs of tranſpiration: 
He likewiſe conſiders them to be the inſtruments which 
raiſe the ſap. > But, it has ſince been diſcovered, that co- 
loured liquors riſe equally high in branches deprived of 
leaves, and that they do not riſe at all in dried plants. 
Hence, the fap of vegetables is not taken up in the fame 
manner as a ſpunge imbibes water, but is * to aſcend 
by an unknown action of the veſſels. The ſpring of the 
tracheæ may put in motion the air they contain, and that 
air may have ſome influence on the general movement. 
But, by whatever powers the ſap is moved, the exiſtence. 
of the motion is certain; and it is equally certain, that 
this movement pf the ſap produces the ſame effects in the 
vegetable, that the force of the heart and arteries does in 
the animal, GILES. Neu en en 
The motion of the ſap, in vegetables, is not properly 

| 2 Cir- 


* Ocuvres, tom. 1. p. 140. 8. 
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a eircutation'fimilar to that of the blood in the more per. 
fect animals. It aſcends and defcends' in the ſame veſſels; 
and theſe motions are evidently affected by heat and cold. 
The fap riſes copiouſly in a warm day, and deſcends during 
the night, nearly in the fam@ manner as the mercury riſes 
and falls in the thermometer“ But, though the analogy 
here fails with regard to man and the larger animals, yet it 
holds in the taenia, the polypus, and many other inſects, 
which exhibit not the ſmalleſt veſtiges of circulation in 
their juices. | us 
'The pith, or medullary ſubſtance of plants, has ſome 

reſemblance to the brain and ſpinal-marrow of animals, 
When the texture of the brain or ſpinal-marrow is de- 
ſtroyed, life is extinguiſhed; and, when the pith of plants 
is deſtroyed, or dried up by age, they no longer retain the 
power of vegetating. The leaves of plants are analogous 
to the lungs of animals. It is by the lungs that the per- 
ſpixation of animals is chiefly effected; and plants diſcharge 
moft of their ſuperfluous moiſture by the leaves. They 
expole à large ſurface to the action of the ſun, which pro- 
duces a tranſpiration ſo copious, that ſome plants throw 
out fifteen or twenty times more in a given period, than 
is diſcharged from the human body. When a plant is de- 
prived of its leaves in ſummer, inſtead of ripening its fruit, 
it is in great danger of dying for want of thoſe organs 
which carry off the ſuperfluous juices that ariſe from the 
root. A plant, in this fituation, may be conſidered as la- 
bouring under an aſthma, or dying of a ſuffocation. 
Beſide the leaves, plants tranſpire by the pores of the 
ſkin. But; the quantity emitted in this manner is not 
nearly equal to that which iſſues from the leaves. The 
ſame ching happens with regard to man and quadrupeds. 
Though key likewiſe perſpire through the ſkin, yet by 
much the greater quantity of perfpirable matter is diſ- 
charged by the tings: Beſide throwing out ſuperffuous 
or "noxious matter by the leaves, plants, by the ſame or- 
rahs,” {bforb from the atmoſphere; / and perhaps from the 
un's rays, ſome unknown matter, which is neceſſary to 


their eiſtence! The lungs f animals likewiſe derive, 
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om the ſame ſources, a particular matter, or principle, 
ithout which life could not long be continued. 

Another analogy between the ſtructure of plants and 
nimals merits obſervation. The round bones of animals 
onſiſt of concentric ſtrata, t plates, which can be eaſily 
eparated ; and the wood af plants conſiſts of concentric: 
avers of hardened veſſels, Which {-parate when macerated 
n water, A tree acquires an additional ring every year; 
nd. by counting theſe rings, a pretty exact eltimation of 
ts ave may be attained. | 

The branches of plants have been conſidered as analo- 
ous to the arms or tentacula of animals. But, this is one 
df thoſe ſtrained analogies which ſhould be carefully 


voided. The great uſe of branches is evident. By pro- 


8 r 


oſcd to the air and fun, to anſwer the important purpoſes 
f tranſpiration and abſorption. If therT is any thiug in. 
Plants analogous to the arms or tentacula of animals, i 
ut bc confined to ſuch ſpecies. as twilt themſelves ar 
oles or trees, as the ivy“, the vine +, the convolyulus, 
(. and to ſuch as ſupport their trunks on other bodies by 
eans of little hooks, as the gooſe-graſs g, and many 
ther kinds. | Fe 

o large animals, and large vegetables; but they hold not 
deing filled with wood and pith, their 


dn them ſtrong joints, or knots, which are placed: at re- 


Lo diſcover the analogies between tubular plants 
ff animated beings. The graſſes have neither pith nor 
ther inſects, have no bones, heart, or inteſtines, but are 


gramineous 
* Hedera. + Vis, 1 Galium Aparine, 


Wacing an amazing number of leaves, a large ſurface is ex- 


All theſe analogies, it may be remarked, are . confined _ 


n that numerous tribe of plants called deer, Inſtead of 
ems are perfectly 
aollow; and, to fortify theſe plants, Nature has beſtowed - 


zular diſtances in each ſpecies. But, though ſome of the 
malogies which ſubſiſt between the larger animals and ves | 

getables exiſt not in the ſmaller plants, this circumſtance, 
nitead of infringing, confirms the general plan of 24 | 
mals, we muſt examine the ſtructure of the minuter tribes / 
Food internally; and the poyPuty the/taenia, and many 


unple tubes, perſectly reſembling the empty ſtems of the 
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the food of animals, in general, varies witli the ſpecies 
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30 
— | Beſides, the ligneous, or at leaſt (he 
baceous part of theſe plants, is placed on the outſide, 
ſimilar to the cruſtaceous and ſhell animals, whoſe bone; 
are ſituated externally. Another analogy muſt not be 
omitted. The ſucculent 'yegetables, ſuch as the houſe. 
leek , the muſhroom tribes and many ſea-plants, conſiſ 
almoſt entirely of a pulpy or parenchymatous ſubſtance, 
and may be cruſhed to a jelly by the ſlighteſt preſſure,” 
The texture of worms, caterpillars, and of all the ſoft in- 
ſects, is extremely ſimilar to that of the ſucculent vege- 


72 
IL-GROWTH axp NOURISHMENT. 


THE ſecond ſource of analogies between the plant and 
animal is derived from the modes of their growth and 
nouriſhment.” - WAR? eee tene 

Many ingenious theories have been invented, with 2 
view to explain the myſterious operation by which the 

and nouriſhment of animals and vegetables are 
effected. But, I ſhall confine myſelf, at preſent, to ſuch 
remarks. as are purely analogical, and may be fully under 
ſtood without a minute knowledge of the different ways 
by which growth and nouriſhment have been ſuppoſed 
to eee ph.. 
Animals, like vegetables, gradually expand from an 
embryo or gelatinous ſtate, and, according to their kinds, 
arrive ſooner or later at perfection. This expanſion and 
augmentation of ſubſtance is the idea conveyed by the 
word growth, Without ſome nutritious matter taken in- 
to the body} and aſſimilated, by the action of veſſels, to 
the ſubſtance of the being that receives it, growth cannot 
take place. Moiſture is the chief food of plants. But, 


This fact led ſome philoſophers to conclude, that every 
plant extracted from the ſoil a fobd peeuliar to its on 
nature. It was, however, afterwards” diſcovered, by fe. 
peated experiments, that vegetables can grow, and acquie 

en HR a very 


* Sempervivum te7orum, &c. 
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t the very conſiderable de ot bulk and weight, without 
ſide, chauſting a perceptible quantity of the earth in which 
oneʒ ey are planted. T heſe experiments are a ſufficient proof, 
t be at moiſture conſtitutes the chief nouriſhment of plants. 
oule. hey likewiſe indicate, that vegetables, however diverſified 
2n4il their figure, denſity, and fibrous arrangement, are more 


mple in their texture than animals. But, notwith- 
anding theſe ſeeming differences in the nouriſhment 
f plants and animals, Nature fails not to obſerve the 
me courſe in both | kingdoms. The food of the ani- 
dal, before it is converted into nouriſhment, muſt go 
rough the intricate proceſs of digeſtion. But, after 
1c food has been converted into chyle, and the chyle into 
lood, this blood becomes a common fluid, from which 
| nouriſhment and all animal fluids are derived... Here 
e analogy is apparent. Moiſture is to the plant pre- 
ſely what blood ĩs to the animal. Each of them extracts 
s nouriſhment from a common fluid; and, in both, this 


Ince, 
Ture, 
t in- 
Vee. 
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t and 
and 


ith a nid is changed, by the action of veilels, into the variou 

h the jices peculiar to the different ſpecie s. 
a arc When growth firſt commences, the embryos. of plants 
ſuch id animals are in ſimilar circumſtances. | Soon after con- 


ption, the fœtus is incloſed in its membranes, and is 


nder- 
duriſhed, till mature for birth, by blood which it receives 


ways 


poſed 


bryo of a plant is incloſed in the membranes of the 
ed; and its fibrous roots are ſpread aver the lobes, 


m an 
pulpy part. After the ſeed is ſown, and vegetation 


tinds, 


1 and mmences, the embryo is nouriſhed by-moiſture, which 
+ the ae lobes abſorb from the earth, and convey it to the mi- 
n in. ute tubes of the ſeminal root. In many plants, theſe 
1s, bes riſe above the ſurface of the ground, in the form of 
angol aves, and continue to nouriſh and protect the tendler 
But, eme, or ſtem, till it acquires ſtrength (ſufficient th ſup- 
ecies. ort the aſſaults ,of the air, and weather. {fy A plant, in 


us ſituation, may be ſaid; to have two roots one, the fi- 


eren | 

s owl e of which are diffuſed through the ſubſtance of che 
res or {eminal leaves, and. another attached to the foil. 
-quire . The nouriſhment thus conveyed to vegetables by the ſe- 


a ver al leaves, is extremely analogous to that of animals 


by 


om the uterus, and placenta, In the ſame manner, the 


endowed females with à ſet of veſſels deſti 


ies, — 99 &c. exiſt two years. Thus animals have! 
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pyr the milk of the mother. The texture of ani. 
mals is ſo laa and unelaſtic, that the food ſuited to mature 
would ſoon put a period to their exiſtence. But, 

ture has provided againſt this inconveniency. She ha 
for the (+. 


eretion of a mild liquor, ſo far concocted and animalize 
ut to be adapted to the tender and flaccid condition of their 
young. A fimilar proviſion of nouriſhment is afforded to 


| 
{ 
the young vegetable. For ſome time after the plume and 
*radicle have begun to ſhoot, their texture is ſo extremch Wl { 
tender, that they are unable to ſupport each other without l 
ſome foreign aid. This aid is afforded them by the {ſemi b 
inal leaves. Theſe leaves abſorb deus, air, and other fine 9 
fuids,” which are eoncocted and aſſimilated in the veil: WW - 
"of the ſeminal root, and then conveyed, in à kind of vWF i; 
fortn, F Hence, b 
is apparent, that the nouri of young animals b f. 
milk, and of young vegetables by — leaves, is the ſan t: 
<hiſtitution Nature, and effeGted by ſimilar inſtruments, 
Plants, like animals ,paſs gradually from an o, or in- ot 
fant ſtate;to chatof puberty. — of their exiſtence, th 
"they have acquired that firmneſs of texture, and that evolu th 


tionof parts, which conſtitute the perfection of their nature in 
and enable themto — LR way ſimilartothen. 
ſelves. In both kingdoms, the 2 arxives late r: 
or more early, according to the difference of ſpecies. Som wv: 
animals live a fe months only. Many of the inſect tribo 8. 
are produeed; grow to maturity, propagate their kind, au ra! 
die in the courſe Ker a ſingle ſeaſon. Others, as feverd the 


duration of life. The dormouſe lives ſix year, 
e ſeven or eight, the bear twenty or ve, the 


— 


camel forty or fifty, the rhinoceros ſeventy or eighty, in 
elephant two hundred; and ſome birds and fiſhes are v8 i: | 
poſed to exiſt during three or four centuries. The — 
progreſſive duration takes place among vegetables. Sr as | 
plants are annual, mme eee on 
as the hedge-parſley, the wild- carrot *, the purinip +, te the 
*fox-glove 8. the fourvy-grald þ &c. are biennial; oth" the 


| exil 
| #® Daucus Carcts, eee 1 1 Cochlea 
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exiſt three, five, ſeven, ten, twenty, thirty, ſixty, and a 
hundred years; and the oak *, like the elephant and thoſe 
birds and fiſhes which are famed for longevity, continues 
to adorn the foreſt for ſeveral centuries. 
The manner by which the nutritious particles are ex- 
tracted from food, is very ſimilar in the animal and 
the plant. In the animal, this operation is performed by 
the lacteal veſſels, which are diſtributed over the internal 
ſurface of the ſtomach and inteſtines. In the plant, the 
ſame office is performed by the veſſels of the root and 
leaves, Hence, animals are organized beings nouriſhed 
by roots ſituated within their bodies; and plants are or- 
ganized bodies which abſorb their nouriſhment. by roots 
placed 2 Beſides, in all viviparoùs animals, the 
ſœtus is nouriſhed, not by food taken in at the mouth, 
but by veilels attached to the placenta. Theſe veſſels per- 
form the fame office to the foetus, that roots do to vege- 
tables. | | i 0 
Warmth and moiſture are favourable to the production 
of large and juicy plants; and the animals that feed upon 
theſe ſucculent and rich vegetables, are likewiſe larger than 
thoſe which inhabit cold countries, where the plants are 
imaller, more rigid, and contain fewer nutritive particles. 
Some plants grow in particular climates only. The 
rubus arcticus, a ſpecies of bramble, ſo common in Nor- 
way and Canada, hardly endures the climate of Upſal,. in 
Sweden. But, the al/ine media, or chickweed, and ſeve- 
ral graſſes, are diffuſed over almoſt the whole globe. In 
the ſame manner, ſome animals, as the camel, the rhimo- 
ceros, and the elephant, are produced in warm climates 
only; while others, as the rein- deer, glutton, and marmot, 
are confined to the colder regions of the earth; and man, 
in the animal, like ſome graſſes in the vegetable, kingdom, 
is univerſal, and inhabits every climate. 
Some plants, ag well as ſome animals, are amphibiqus, 
as the ruſh'+ and the frog; others are paraſites, and feed 
on the juices they extract from different ſpecies to which 
they adhere. The miſſeltoe||, for example, feeds upon 
the oak; moſt trees afford nouriſhment to certain moſſes 
| E and 
* Quercus, + Juncus. | Viſcum,, 
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and fungous plants; and every animal 1 is fed upon by ſmal. 
ler kinds. © 

The growth of plants, like that of animals, may be ac. 
celerated or retarded by promoting or checking their per. 
ſpiration, and by excluding them from proper exerciſe and 
air, When men, or other animals, are confined to ſitu- 
ations which prevent® the free acceſs of pure air, their 

owth is retarded ;, and their ſickly colour indicates a de. 
8 of vigour. Plants, when' placed in fimilar circum. 


ſtances, are always weak, dwarfiſh, and unnaturally co- a 
Joured. | But exerciſe 1s equally neceflary to the health e 
and vigour of plants, as it is to thoſe of animals. The t 
Serie of animals is effected by various kinds of ſponta- a 
neous motion. Plants are likewiſe exerciſed by motion ; Pp 
but that motion is not voluntary: It is communicated to n 
them by the action of the air. The agitation which they 
receive from the winds enables them to extend their roots, 0 
revents them from a growth too rapid, and, of courſe, tl 
ee hens their whole fabric. It is owing to the want h 
"of oe agitation, that plants brought up in houſes, or in Rf 
other confined ſituations, ſhoot out to an unnatural length; al 
that their ſtems and branches are always lender and weak; VI 
and that they ripen; not their fruit like thoſe Which are WI 
expo oſed to the qpen air. 203 | 
10 conclude this branch of the ſubject, RK FORE ani. al 
nals are f6 nearly allied, that their growth and nouriſh. Wl d 
ment ate not. only e effected by - ſimilar inſtruments, but Wl B. 
ſore parts of animal bodies evidently partake of a vege- be 
115 e hatüre. Thus, the hairs, the nails, the beaks, and as 
the horns, are a ſpecies of vegetables, as appears from mn 
their comparative total inſenſibility, as well as from the 
mode of t ir growth and reproduction. re 
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m.-DissEMINATION AND DECAY... 


WE ſhall, next, take an analogical view of the diſſemi- 
nation and decay of the animal and vegetable. 

The power of reproduction is peculiar to the plant and 
animal. Each of them is capable of producing beings 
every way ſimilar to the parent. But the modes by which 
this ſingular effect is accompliſhed, are very different in 
appearance. It is our preſent purpoſe to remove this ap- 
parent difference, and to ſhew that animals and vegetables 
multiply their ſpecies in a manner extremely analogous. 

Animals have long been divided into viviparous, and 
oviparous. The one claſs produce their young alive, 
the other lay eggs, which muſt be hatched either by the 
heat of the ſun, or by that of the mother. This divi- 
ſon, though very comprehenſive, is not perfect. Several 
animals have lately been diſcovered which are neither 
viviparous nor oviparous; and there are animals which 
unite both theſe modes of multiplication, 
The viviparous claſs comprehends men, quadrupeds, 
and ſome fiſhes, reptiles, and inſects. The oviparous in- 
cludes birds, ſome reptiles, and moſt of the inſect tribes. 
But, the armed polypus, or hydra. of Linnzus, inſtead of 
being either yiviparous or oviparous, multiplies its ſpecies, 
as formerly remarked, by ſending off ſhoots from the body 
of the parent. | 8 J l 

Another ſpecies, called the e or Hydra ſtenio- 
rea of Linnæus, multiples by ſplitting longitudinally. 
In twenty-four hours, theſe diviſions, which adhere to a 
common pedicle, re-ſplit, and form four diſtin& animals. 
Theſe four, in an equal time, again ſplit; and thus they 
proceed doubling their numbers daily, till they acquire a 
hgure ſomewhat reſembling a noſegay. The young after- 
wards ſeparate from the parent ſtock, attach themſelves to 
the roots or leaves of aquatic plants, and each individual 
gives rife to a new colony. "ORs 
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The fonnel-ſhaped polypus multiplies by ſplitting tran. 
vetlely. Of the individuals, accordingly, which proceed 
from this divihen, one has the old head and a new tail, 
and the other a new head and the old tail. The ſuperior 
divigon:;ſwims off, and fixes itlelf to ſome other ſubſtance ; 
but the inferior r- remains attached to the former 
pedicle. . Ir 14 119] 

The dart wällepes affords another example of multipli- 
cation by ſpontaneous ſeparation. This inſect divides, 
about two-thirds: below the head, into two diſtinct. and 
perfect animals; and it ſeems to e no other mode of 
| dene the ſpecies. 

The multiplication of the various e which 

appear in infuſions: of animal and vegetable ſubſtances, 
long occupied the attention, and eluded the reſearches of 
philoſophers. This diſcovery of the increaſe; of ſome 
larger animals by ſpontaneous diviſion, gave riſe to the 
conjecture, that theſe microſcopic animalcules might mul. 
tiply their numbers in a ſimilar manner. This conjeQure 
was communicated to M. de Sauſſure in à letter from 
Bonnet, Who received an anſwer, dated at Aon, Sep- 
tember 28, 1769, to the following purpoſe. | 

What you propoſe: as a; doubt,” fays M. de Baaſſure, 
+I chave verified by inconteſtible experiments, namely, 
that infuſſon- animalcules multiply by continued diviſi- 
ons and ſubdiviſtons. Thoſe roundiſh or oval animal. 

e cules that baye vo beak, or hook, on the fore part of 
their bodies, divide trantverſely. A kind of ſtricture, 
or ſtrangulation, begins about the middle of the body, 
© which gradually increaſes, till the two parts adhere by a 
„ſmall thread only. Then both parts make repeated ef. 

* forts, till the,divifion-is completed. For ſome time after 

tion, the two animals remain in a ſeemingly torpid 

by wo Theyi afterwards begin to ſwim. about |bri(kly. 
Fach part is only one half the ſize of the whole: But, 
they ſoon acquire, the magnitude peculiar to the ſpecies, 
* and multiplytby ſimilar diviſions. . To obviate every 
doubt, gontinues our author, I put a ſingle animal. 
© eule:into a drop of water, which ſplit before my eyes. 
0 Next days, I had five, the day after, fixty, and, (99.98 

, © thi 


* 
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« third day, their number was ſo great, that it Was -. 


« {ible to count them “. 

| Another ſpecies, with a beak, or hor! on the fore 
© part of its body, which I obtained from an infuſion of 
6 Lemeelabd, multiplied likewiſe by diviſion, but in a man- 
, « ner (till more ſingular than the former. This animal- 
* cule, when about to divide, attaches itſelf to the bottom 
. * of the infuſion, contracts its body, which is naturally 
. © oblong, into a ſpherical form; ſo that the beak entirely 
i « diſappears. It then begins to move briſkly round, fome- 
f times from right to left, and ſometimes from left to right, 
the centre of motion being always fixed. Towards the 
end, its motion accelerates, and, inſtead of a uniform 
, ſphere, two croſs-like diviſions degin to appear. Soon 
© after, the creature is greatly agitated, and ſpiits into four 
© animalcules perfectly ſimilar, though ſmaller than that 
from which they were produced. Theſe four increaſe 
sto the uſual fize, and each, in its turn, ſubdivides into 

© other four , &c. | 
The beauties of Nature have deen juſtly celebrated in 
the uniformity of her productions. This uniformity ' was 
early remarked, and gave rife to the ancient diviſion of 
animals into viviparous and oviparous, which continued to 
be adopted, as an univerſal maxim, till within theſe hundred 
years, Before this period, it was believed by philofophers, 
that all animals were either brought forth alive, or hatched 
from eggs. - Among the ancients, indeed, and eyen down 
to the time of the celebrated Redi, this maxim included 
chiefly the more perfect animals; for, with regard to moſt 
of the inſect tribes, they imagined that theſe were produ- 
ced by putrefaction, and the admixture of partieular kinds 
of matter. But, Redi, by a ſeries of unqueſtionable ex- 
periments, exploded the doctrine of the equi vocal gene- 
ration of inſects; and then the maxim; without farther 
inveſtigation; was extended to the whole animal kingdom. 
Redi's experiments and remarks turned the attention of 
philoſophers to the minuter tribes of animals, in the 
courſe af a ew years, gamen en ſeveral eminent _ 
hf arole. 
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aroſe. Reaumur, Bonnet, Trembley, Ellis, Spallanzani, 
and z multitude'vt other writers, opened new views with 
regard to the manners and ceconomy of animated beings. 
M. Bonnet has furniſhed inconteſtible evidence, that ſeve- 
ral ſpecĩes of the puceron, or vine - fretter, are both ovi- 
parous and viviparous . In ſfummer, theſe inſects bring 
forth their young alize; but, in autumn, they. depoſit 
eggs upon the bark and branches of trees. Here, the in- 
tention of Nature is apparent. The puceron is unable to 
ſurvive the winter colds; and, therefore, though vivipa- 
rous during the warm months, the ſpecies could not be 
continued without this wiſe proviſion. The puceron, it 
ſhould appear, is naturally diſpoſed to produce live young. 
The fœtus is incloſed in a membrane, which, like that of 
the larger animals, burſts before excluſion. But, when 
the cold ſeaſon commences, the general texture of the 
animals, as well as of the membranes incloſing the fœtus, 
becomes more firm and tenacious; and this, perhaps, is 
the phyſical reaſon why they are viviparous in ſummer, 
and Gviparous in autumn. Many other flies are known to 
be viviparous. Upon farther. examination, all theſe will 
probably be diſcovered to be alſo oviparous . tl 
The | paceron exhibits another phænomenon ſtill more cl 
ar. The maxim, that multiplication -preſuppoſed 
impregnatibn by ſexual embraces, was formerly thought 
to be univerſal. Neither ſhould the reception of this max- 
im be regarded as a matter of wonder * 6 it was founded 
on a very general and ſtrong analogy. But, the following 
Ss ſhow; that Nature, though uniform in many ſteps of 
her progreſs, is CORD CRP RIG "Maa to the ſame; mode 

of operation- 161. 271 fy 93 1 
On, the 4oth-day bf. May, M. \Bennet tak a young 
puceron, the moment after dropping from the womb of 
its mother, and ſhut it up in a glaſs veſſel, to prevent all 
poſſibi lit of communication with any individual of the 
ſpecies. A ſprig of the tree on which the animal was 
produced, ſupplied it with nouriſhment. , The creature 
15a its ſkin four times, nn on the 2 za, — 
” 4.290, 


. „ — 
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29th, and 31ſt days of the ſame month. 11After à minute 
detail of circumſtances, M. Bonnet infornis us, that his 
impriſoned puceron grew with rapidity ; that, on the 2ſt 
day of June, it brought forth; and that, from this day 
do the 21ſt, it produced no leſs than 95 young, all full of 
life and vigour “. He frequently repeated this experi- 
ment, and it was always followed with the fame event. 
M. Bonnet, 8 a ſingle impregnation might 
influence both the mother and her immediate offspring, 
reſolved to obviate every difficulty. For this purpoſe, he 
confined, in ſeparate glaſſes, the young of ſucceſſive births, 
as they dropped from their mothers. Each of theſe, how- 
ever, were equally fertile, though he continued the expe- 
riment to the ninth generation from the original parent f. 
Facts of this kind, which ſeem to interrupt the ordi- 
nary current of Nature, ſhould inſpire philoſophers with 
caution. They ſhould create reverence ſor ſuch of her 
operations as are already knoun; but, they ſhould like- 
wiſe check that raſh ſpirit which too frequently draws un- 
limited concluſions, before the ſubject bei fully inveſtigat- 
ed. Of all inductions regarding the hiſtory of Nature, 
the neceſſity of ſexual commerce for multiplying the ſpe- 
cies appeared to be the moſt general and the moſt legiti- 
mate. The cœconomy of the puceron, however, demon- 
ſtrates, that even this law is not indiſpenſahle, and that 
Nature has the of changing het ſteps;-and: of ac- 
compliſhing the ag purpoſes by various means; \ 
_ Having enumerated the different modes+by;which-ani- 
mals multiply their ſpecies, I ſhall next ;ſhowy that the 
multiplication of vegetables is extremely a 7 1916 
The viviparous, as well as the oviparous animals, are 
ſuppoſed to proceed from eggs, with this differance, (that 
the young of the viviparous are hatched? in the uterus 
previous to their excluſion. „„ 
Many ſtriking analogies ſubſiſt between the eggy of uni- 
mals and the ſeeds of plants. When placed in proper 
cir cumſtances, they both produce young every wa ſimi- 
b ND. 
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lar to the purem. To aceompliſn this wonderful effect, 
the egg requires u, and heat. Moiſture, 
warmth and foil, or ſome ſimilar matrix, are neceſſary 
for the excluſion of the young plant. This analogy 
has been extended much farther by Linnrus, and other 
rs of- che ſexual ſyſtem plants. Ther min- 
N equally indiſpenſable to the ve- 
getation of the feed, as to the fertility of the egg. But, 
as this doctrine will be diſcuſſed — we come to treat 
of ſexes in general, we * "ere — it without far- 
ther remark. . — * „ ET, 
Eggs ate not only an 8 to keeds; Iv thei general 
deſtination of — individuals, and continuing 
the ſpecies, but there is a — in — 


and uſes of their reſpective organs. 


The internal parts of the egg ure eerel with 4 Efuſt, 
or ſhell, and two membranes. Beſide theſe, the yoke is 
included in 2 ſeparate membrane. When the twWo firſt 
membratics are removed, the white appears evefy '\ way 
inveſting the yoke. In the white; or rather on rhe nem- 
brame of the yoke, a Tmall-cicatrice is diſcernible, in the 
centre of which is the punctum liens, 'or embry6'of the 
furtire animal. After two or three days incubation, this 


purctum ſalirbty het omes red, und ſhobts out biobd-vefltele, 
which are diſperſed through the yoke,” in the fame man- 


ire Fe yen an frets are" diltribured over the pla- 


YA $1961 87). SHOW . 


"A ſeed is Uktwiſe rex at: or cruſthcebus 
membrane. Another membrane inveſts the whole kerrml, 
or pulpy lobes of the ſeed. © Each lobe, like the yolkb of the 

50 1 in 1 ſeparate membrane. In every ſeed 


there is alf a ſmall 'cieatrice, or '\ through which 
been; ome pltit ſues. Immediately under this cicattice, 
the prod or future plant, is le, reſembling the 


of the egg. The branches eiche mare ro- 
ceed Tat hs plume; and are difperſed*throu; b- 
ſtafies of the tobe, im the nme matter as the — — 
iſſue from the puntrum ee pl of and are diſtrfbuted 
*. the lee a. * 4 the pulp öf the lobes that the 


oiriffieg, tilt the one ſhoots down 
= _—_ into 


* 
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into the ſoil, and the other mounts above the ſurface. 
In ſeeds, there is nothing analogous to the white of an 


y egg. Such a proviſion would have been ſuperfluous; for 
y the earth, in which the ſeeds are to germinate, muſt al- 
x ways be moiſt, otherwiſe the young plant could not re- 
» ceive nouriſhment, after iſſuing from the ſeed... Beſides, 
e. the eggs of fiſhes have no white, becauſe they are perpe · 
t. 4 tually moiſtened with water... + 3 ao dt nd 
* The analogies ariſing from the multiplication, of ani- 
r- mals and plants, by means of eggs and ſeeds, are the moſt 
common, and the molt obvious. Eggs and ſeeds. are evi- 
al dently organs formed on the ſame plan, and deſtined. by 
Fo Nature to anſwer the. ſame general intention: But the 


multiplication of plants, as well as that of animals, is 
not confined ſolely to one mode.. f 5 
The young of viviparous animals, though they proba- 
bly originate from ſmall eggs, are not brought forth till 
they have acquired a certain age and firmneſs of texture. 
t may be thought, that there is no multiplication of plants. . 


10 which has any reſemblance to that of viviparous animals. 
he We ſhould reflect, however, chat plants can multiply by 


buds. Now, à bud has no analogy. either in texture or 
appearance, to à ſeed. Buds axiſe from the ſtems or bran- 
ches of vegetables. One object in their formation is to 
produce leaves and branches, as well as to extend the 


m- 
1 length of the trunk or ſtem. But, they are likewiſe en- 
. dowed with the faculty of reproducing new individuals. 


In this reſpect, trees and ſhrubs may be conſideged as vi- 
viparous plants; becauſe they produce out of their, on 


he bodies an organ, which, though differing in cyery, view 
ed from a ſeed, is brought forth alive, and; when properly 
ich cheriſhed, is converted into a being perfectly fmilar to 
ce, he parent, and capable of continuing its ſpccies, The 
he embryo of a bud commences its exiſtence under tha hark. 
wy Here it remains, for ſome time, incloſed 8 | 65 
hi coverings, and attiched, to the bark by minute, fibres, 
rely which convey to it a nouriſhment ſuited t0 its conditions + 
ted When arrived. ata certain ſize and conſiſtence, it-pierces;. - 


the bark, and ſhoots out into the open air. It allowed ta 


| . | | | . 


4 


.* 
4 


; branes, and, in time, gives riſe to a new branch: Bus, 


grows till it flowers, ripens its ſeeds, and dies at the ap- 


proach of winter, when a new plant is again formed in 


the winter, and, ng: committed to the net bene to 


wh —_— hos en (er, however mall, or when gut in any 
and become 


_ animals. of the 
Frog array ps 4180 2 lr 7 

"a "Dur fome ſeries ofthe po $ the . 
ſeveral ammatcules | which. ts infubons's | 
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when detached from the parent, and placed in proper cir. 
cumſtances, it decomes a new individual of the ſane 
fpecies. TRAY 

; — plants furniſh a Rill ſtronger analogy 
between the increaſe of viviparous animals -and that of 
vegetables. In the end of autumn, if the coats of any 
bu bous root be carefully diſſected, the entire plant in mi. 
niature will appear in the centre of the root *. In ſpring, 
this ſmall plant, like a foetus incloſed in the uterus, pier. 
ces the coats of which the root conſiſts, and gradually 


1 ”—- — — — rms r „ inn 


— 


mn —» od 1 


the old root. Here we have an example of the multipli- 
cation of plants ſimilar to that of the puceron; but the 
order of time is reverſed. The puceron is viviparous in 
fommer, and oviparous in autumn; but, bulboug-rooted 
Plants may be conſidered as oviparous in mere and 
N iu autumn. 

The ſame analogy is to be traced in dhe roots which 
5 What are called eyes, like the potato. Theſe eyes arc 
all plants in miniature, which live in that ſtate during 


pony fd @ = Aa 


Jr =hex in ſummer. 
There are ſtill other * of multiplying common to 


che animal and v egetable. ou Wore ene by 
ſuchers, flips; and cutting. ; 

The animal Kingdom: f furniſhes: exdunples of: all theſe 
modes of multiplication. | The fuckers. of |plants/havs an 
etcact analogy to the ſhoots of a polypus. When ſeparated 
from the pareut, the fucker bneomes a perfect plant, and 
the ſhoot of the polypus a perfect animal. Plants are 
capable of multäplication by flips and cuttings: And the 
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and vegetable ſubſtances, multiply by ſplitting, ar ſpon- 
— ſeparation. Here the analogy between the ani- 
mal and vegetable might be ſuppoſed to fail. The water- 
lentil, however, a {mall . which 2 8 of 
ſtagnating pools, multiplies its ſpecies by detaching chin 
flms from the under ſide of the leaf. Theſe films, or 
tender leaves, produce roots, and vegetate into a regular 


II lant, Pri 3 £ | CE 4 ene 
c wi. muſt not diſmiſs this ſubject till anocher analogy be 
unfolded. All animals have ſeaſons peculiar to their re- 


ſpective kinds. Some of the larger animals: produce in 
the ſpring, others in ſummer, others in autumn, and 
others in winter. With regard to the inſect tribes, 1 


l1- ſeaſons are ſtill more various. Every month, every 
he of the year, gives birth to different ſpecies. The ſraſons 


of plants are diverſiſied in a ſimilar manner. The growth 


ed of different vegetables is diſtributed over the whole year. 
nd Particular tribes ſpring up at the {ame uniform periods. 


In this heautiful diverſity of arrangement, the intentions 
of Nature are evident. If all plants were to ruſh forward 
at the ſame time, they would infallibly choke each other. 
The ſurface of the earth could not afford them room. 
Nature has, therefore, wiſely ordained, that the earth ſhould 
always be covered with plants: But, ſue has alſo ordain- 
ed, that particular tribes ſhould+ die at ſtated periods, to 
make way for the exiſtence of others. The ſame incon- 
venience would happen, if the production of all animals, 


eſe and particularly that vaſt. number of ſpeties, and that 
an immenſe profuſion of individuals, to which the inſect 
ed tribes give birth, were to take place at one period. The 


air would be fo crowded with noxious creatures, that nei- 
ther man nor the larger animals could poſſibiy exist. Be- 
ſides, the ſpecies which feed upon particulur plants, if they 
were produced at 4 time hen theſe plants did not flou- 
ih, would infallibly periſn for want „ 
land, where the duration of heat is extremely ſhart, f 

wholeinſe&s, v hich inhabit that dreary and barren xegi 
are produced in a few weeks. Though, the number 
ſpecies, compared with that of the more prolific climates, 


every 


be very limited, the inconvenience. is ſeverely felt. But, 


— 
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 ettg:0''Pheiforded> migration has two 
tables in:rhewvaliies,! which 'otherwide would _—_ Seen 


| become di ſtinct individuals. rt Bob o bon. 
ture and cœnοm m of the animal and vegetable, from the 


death of uv eryſucceſſi 


But, thel periods f their exiſtence vary according to the 
MAY. animals are ſubject to a number of anal 
cid herr ſttms and branches bend toward the earth, 


their juice evaρHDrate; and their: quhole | texture uſſume: 
— uichr dfwekeelo-anlt detay: The application 


eee h! is accompanied with ſome advantage. 
ZFherreindeer;; upon which the exiſtence: of the Lapland. 
ters chiefly: depends, are tormented by the ſwarms of flics, 
Mo avoid'! their numberleſs enemies, theſe animals leave 
:thiwallics; and aſcend the mountains, where the cold i; 
tam great for the flies to follow. In theſe lofty: regions, 
the reimdter fred during the hot ſeaſon, and return to 
the vallies aſter the cold has deſtroyed the myriads of in- 
effects : 1! 
bath preſer ves tlie health of the rein-. deer, and the: vege- 


cens ws a. PI" — 


pretnatitret:exhagficd. 

The operation ofieugraſiinyy: war long thoughtto be 
peculiar to theregetable: kingdom. But, M. Trembley 
found; that ſevbral {pecres' of the freſſi-· water polypus could 
inccefsfully! undergo this wonderful proceſs. Since his 
umb it has (been Alloovered- that the actinia, or ſea- nettle, 
islikewiſe capable off being vs: roy to an individual of 
thedageroroob'm different ſpecies. In all theſe inſtances, 
the purtiont of the divided animals grow: together, and 


— -- _-2 — a — 


bechlaving tracecithe general analogies berwormrehanſtvat- 


rudiments7oF their exiſtence till they have acquired full 
— and performed the neceſſary office of muhiply- 
ing their ſpecies, v proceed to the laſt: and only melan- 
choly branch bf this ſubject. the unavoĩdable decay and 
rvidual in both kingdoms. 
At is an imwariable law of Nature, that all organized 
bodies! neuld have a conſtant tendency to diſſolution. 


eee. 
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fpeciewr Previous to actual reſolution, plants as well as 
ogous affections 

and! cifeaſes, When overheated, plants ſhow evident 
marksruf dandi fatigue 2 Their leaves become: tlac- 
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the bark; and even the woody fibres, ſhrivel and contract 

in their dimenſions. When deprived of proper:tight and 
air, their colours fade, and they ſoon, acquire a/ lurid and 
fickly aſpect. They are likewiſe ſubject to be ſtarved for 
want of nouriſhment. :1/The growth of plants, as well as 


1s, that of animals, is checked by icanty ſupplies of food. 
to When the foil or ſituation ĩs unkindly, | vegetables are al- 
in ways weak and dwarfiſh, and their prolific powers are di- 
lt miniſhed/ They may alſo be poiſoned by thꝭ abſorption 


of fluids hoſtile to their conſtitution. Beſide theſe gene- 
ral affections, common to the plant and animal, vegeta- 
bles are injured, and often killed, by particular diſeaſes. 
Some diſeaſes attack the leaves only, and produce ſpots 
of various colours, rugoſities, puſtules, galls; &c. Others 
are peculiar to the flowers and fruit; and often ocraſion 
barrenneſs for a ſeaſon; and ſometimes this ſterility con- 
tinues during the exiſtence of the plant Others aſſault 
the viſcera, or internal organs, and give riſe to obſtruc- 
tions, tumors, and a gradual: reſolution and corruption oi 
the whole fabrick. Many of the diſeaſes of plants are 
produced by the inſect tribes. Their wounds and depre- 


uc⸗ dations are not confſined to particular parts, but extend 

the from the root to the ſtem/ branches, leaves flowers, and b 
ll fruit, Inſects not only infure ihe ſubſtance of planisy but, vp 
ly- by feeding on their juices, deprite them of à part of their | 
an- nouriſhment, and occaſion various diſeaſea or: changes in 

File their organization. 5 Other difeafes of plants derive their | 


origin from change of (climate, from miaſmata or noxious 


vapours in the atmoſphere, and from inproper culture. 
on. When wornded- by external injuries, vegetables diſcharge 
the their blood in copious ſtreams If the wound be ' mot 


mortal, the fibres on all 'fades-graduallyoſhoot out, and 
cloſe the fracture by à callous fubſtande. , fue, 
From this general enumeration, it is obvious that the 
diſcaies of plants are not only ſimilar to chaſelof ani ala 
but procerd. frum the fime tauſes. In bartf kingdoms, 


nes lome diſeaſes are only ꝓartial or ſuperſicial and ac curei 
ion either by Nature, or by tlie aſſiſtance oi art: Others are 
2 mortal, and ſucoteded by a tutal putrefaſtianm or decom- 
the poſition of the individual. * ola e 


But, 
4 
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- But, though plants hould eſape the mumderlſs di 
dave -indich ty 5 - 


able conſequence, death. In progreſs of time, the veſlcls 


* total ceſſatiom 'of all the vital functions. 


diſtinguiſn the from the 


nouriſument, in their diſſemination and 
parent, than both theſe kingdoms conſtitute the 


| Kathe wbich terminate the —— and 10 explain the nature and att- 


threaten them, they have no defence 
againſt the lower approaches of old age, and its unavoid- 


gradually harden and loſe their tone, The juices no long. 
er move witk equal celerity às in youth. They are not 
ablorbed. with the ſame preciſiou· They at laſt ſtagnaie, 
and corrupt. This corruption is ſoon communicated to 
the veſſels in which the juices are contained, and produce: 


The life of animals is diverſified by a 8 of ſuccel. 
five changes. Infancy, youth, manhood, old age, are cha. 
racteriſed by imbecility, beauty, fertility, dotage. All 
theſe vicifheudes are conſpicuous in the vegetable world. 
Weak and tender' in „ beautiful and vigorous in 
youth, robuſt ànd fruitful n manhood, and, when old 
age approaches, the head —— — the ſprings of life dry 
up, and the tottering vegetable, like the animal, returns 
to that duſt from which it ſprun gg 
pon the whole; by taking a retroſpective view of the 
extreme d ob aſcertaining the boundaries which 
larities in their ſtructure and organs, in their romth and 
it is ap- 
order 
of beings, and that Nature, in theformation of them, 11s 
IS os. YEN . and common model *, — 2 

CHA 
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. of the 2 ſexies, conſidered as a claſs, or order, of living beings cles 


wy een have, hitherto, as our author has obſer roved 
<p te — improved Nate of Noe oe * 


$60 age of 
2 den i 1 ů — 


palin Toy ng 4 — W ra not been able io conduct us to an ac uam 
Te 72 6 chigen which decidedly diflinguiſh verd. of ab 7 
ver pr rs Xn 5 — of Leip —_—_ who * nec 
75 o pin 


. whe 3 c ar of U e are nel eee 2 * * "iow > cath 


male orgens, of vegetable 
qty — they have — the — office-of fecundstion, al 
ſame organs in animals ſuryive this function, and, in moſt caſes, are capable d 
\ repeating it. I 40 not admit the ſolidity of this difiinftion. I mean no! — Male 


that ani xtals und * conſtitute but * * Wake got bind, 
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„ „„ 
view of the external and internal parts of" the human body 


—T his Atructure compared with thoſe of Stadrieds, Birds, 
Fiſhes, and. Inſetts-= Haw far peculiarities af. ftrugure ore 
e a ee 7 manner: ar ctr 


ir ee vel 4 yt 44 on 
Nt treat of die ſubjes, 10 is not intended to dive 
mto the bars of anatomical refeareh. On the can- 
trary, 1 ſhall exhibit ſhort views only of the general ftruc- 
ture and organization of the various claſſes of animated 
beings, from man, who is the moſt perfect animal of 
which we have any knowledge, down ade inſect tribes. 
Conſidering man, therefore, as the ſtandard of animal 
perfection, we ſhall inſtitute frequent compariſons, and 
mark peculiar diſtinQions, | between. him and the brute 
creation, both with regard to form, manners, and ſaga- 
city. By following this plan, I hope 1 ſhall be enabled t 
render a ſubject which, at firſt ſight, oa Wenne 
ding aſpect, amn ie fe Yo 
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STRUCTURE - OF. MAN. n+ 
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THE "NCVER ks 3 as the bafis upon which 
the human body is *onfirutted. ob or-back-hone, 
conſiſts of a: bes of vertebrz, or ſnl botes, con- 
nected: together by cartilages, articulations, and licamints. 
In the centre ef eath vertebra there is # foramen, ot hole, 
for the lodgement and continuation.of the n 2 
SET ee Rat anthRg wed vs a 


t Ups 71 
Nature, there is, moſt probabl hben berween cheſe:objefts ; but this dit. 
vnRtion Men has never been wbl to define, — — 


for fo ſome happy genius, in an age more calightened by ſcience, 


u the Immer, the igali-bladder, iſtenſplern, the/pauertas, 
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which extends &om-the brain tua tha rump. From theſe 
vertebra the archell bones called ribs proceed; and ſeven 
af them jcimthe hreaſt.· bone on caah ſidæ, Where they ter. 
miitate in cartilages, and form the oavity of the Thorax, 
or obheſt. bis davity ent ainst the hurt and Jungs ; and 
the ceſophagus, or gullet, paſſes through it to reach the 
Romach:c Ihe lowennibsgwith a number f muſdlts, 
ſorm anptlienai vy fermeditlix a, or belly, inowhich 
are containeds thai fhemach;3the howels hei enE¹Ejps, or 


and the kidneyse Ah cheſt and abdomen ate ſeparated 
from each other hy tho diaphragm, or midriff. Tho lower 
part of this laſt cavity contain the bladder of ſurine, and 
the reckum, on termination of the inteſtine sg Beſide, 
theſe, in ſemales, the pelvis includes the uterus and 16 
appendages. - This part ofthe cavity is formed by the os fa. 
crum, or termination of the back- bone, and the two g. 


innonimataa „ - M84 een 
Ihe bones of the cranium and face are very numerous. 
They are connected together by means of ſutures, arti- 
culations, and membranes. The bones of the cranium 
inghude the brain, and its two membranous covering, 
called the: ia and dura mater, and the medulla oblongata, 
af Which laſt the ſpinal marrow is a prolongation. Ihe 
hones/of:the; uppet and under jaw form augther; cavity 
for the reception of: the tongue and organs of ſpeech.  ' 
be enly remaining bones are.thoſe of the upper and 
lower 2xtremanies. | The ſhoulder and collar bones ardi- 
culate with che top of {the arm and breaſtebone. The 
arm bone, er v5 humeri, is joined to the two hohes of the! 
fote · arm, called aaa and radius, and theſę lai; to ther 
bones: of the cep, dr wilt, by means af artichlations} 
and em membranes. To the bones of the wriſts Aol, 
otghe-metagaxpys: and; fangers: are attatheg: iniafimilets 
manner. any yieaoglud $0) jd reed ally to: fn 
3 W. ich reg tothe awer extremities, the thighrbone 
axticulates abavef,j¼ the hi- ο and elo with thes 
leg-bengtmnwthggetala, or kntmpan. . The legs Rke the“ 
forst, is-g0mpoltd aljtwe bones the (bia: and Gbuly: 
Which rveulute nil eagh aber © and With Fhouteat, oY 
Cel 
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)..olbones of the:footy and tothefer laſt the metatarſul 
pones, and thoſe of the toes are joined. 5 dest. 

pr om this outline, ſome idea may be formed of the 
human ſkeleton. The other parts of WE,» our bodies 
ire compoſed, ſtiall be mentioned in / the fame ee 
manner... ori eng lig 10 aumntiRgoty 203 

The muſcular part of the human fabriet! conſiſts of 
numerous bundles of fleſhy fibres. Hach bundle; or dif 


It tint muſcle, is incloſed in a cellular membrane; by which 
„aeans they may be raiſtd, or feparited from que andther, 
0 by the hand of the anatomiſt. They are fnſerted, by 


ſtrong tendinous extremities, into the different bones of 


id: which the ſkeleton is compoſed, and, by their contraction 
le; and diſtenſion, give rife to all the movements of the body. 
6 Mrne muſcles, therefore, may be confidered as ſo many 
lan cords attached to the bones; and Nature has fixed them 


a: according to the moſt perfect principles of mechaniſm; ſo 
to produce the fitteſt motions in the bones or parts for 
s che movement of which they are imtended. c. 
ti. Tue heart is a hollow muſcular organ; of a conical hape, 
m; and conſiſts of four diſtin@ cavities. The two largeſt are 
38. called ventricles, and the two ſmalleſt! aurittes The heurt 


ta, is incloſed in the pericardiam, a membranous big; which 

he likewiſe contains a quantity of water, be. 1-ifPhig 

ity rater lubricates the heart, and facihitates al its 'moetions:' ; 

- | WHT he heart is the general reſervoit of the Hod. Dy the i 
nd, WMcontraQtions and dilatations of this miuſcle;vthe'blood is WO 
- alternately thrown dut of, and received, inte, its feveral 1 
he WY cavities. When the heart contracts, the blood is prvpelled mm 
ce rom the-right ventricle! into the lungs through the pul-. 
the monary artéries, which, like all the other arteries Are 1 
on furniſhed with valves that play eaſily forward; but admit 4 
ole not the blood to regurgitate toward the heart! The blood; 

Jats WiWafter circularirig through the tongs; returns into the left 
119 WF" entricle of the heart by the pulmonary vein. Rt che "2 


aorta, a large artery which ſends off branche to ſupply” 
the head and artus. Another large braheh of the r 
deſcends along the inſice of the bück bone and detaches 
numerous ramiſfeations to nouriſh the viſcera amd inferior 

19211 O | G : extre- 


ſame inſtant, che left bentriele drives the blood inte me 
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extremities. After ſerving the moſt remote extremities 
the body, the arteries are converted into yeins, which, i 
their return toward. the heart, gradually unite into large 
branches, till che whole terminate in one great  trunl 
called the vena cava, which diſcharges itſelf into the riph 
ventricle of the heart, and completes the .circulation. 
HBeſide the heart, the_thorax, or cheſt, contains th 
lungs, or organs of reſpiration. They are divided int 
flye lobes, three of which lie on the right, and two « 
3 the left ſide af the thorax. The ſubſtance of the lung 
| _ - 18, chiefly compoſed of infinite ramifications of the trache 
or windpipe, which, after gradually becoming more an 
more minute, terminate in little cells, or veficles, whit 
have a free communication. with one another,” At ead 
inſpiration, theſe pipes and cells are filled with air, whic 
is again diſcharged by reſpiration. In this manner, a ci 
. culation of air, which is neceſſary to the exiſtence of me 
and other animals, is conſtantly - kept up as long as lik 
enen rg pans wo 
Ihe inſtruments and proceſs of digeſtion fall next 1 
be confidered. The ſtomach is a membranous, and mu 
(cular bag, furniſhed with two orifices: By the on it hy 
à communication. with the gſephagus, or gullet, and by th 
other with the bowels, which begin, at the ſtomach au 
terminate at the anus. In the ſtomach and inteſtines then 
are immenſe numbers of minute veſſels called /acai 
the mouths of which are conſtantly open for the receptic 
of the nutritious particles... After, being e 
lubricated by the ſaliva, che food is received into the {i 


mach, where it is ſtill farther diluted by the gaſtric juic I 
which has the power of diflolying every kind, of anime test 
and vegetable ſubſtance. When the food has remain two 
[ſome time in the ſtomach, it is reduced to a greyiſh pul ing 
mixed with ſome chylous or milky particles. The thing and 
and more perſectly digeſted: parts of the food gradua chat 
2. through the pylorut, or lower aperture of the ſtomach ll 
into the inteſtines, where they are ſtill farther, attenu ae bor 
and digeſted by the bile and pancreatic juices. Whil 
the food. is in, this fluid ſtate, it receives the denomim 
tion of 2 and is continually abſorbed by the mou 1610 


* 


the lacteal veins. Theſe veſlels ariſe, like net. work, 


rough their coats, and, running along the metentery, 
ige nite, as they advance, into larger branches, and at laſt 
bo rminate in the thoracic, duct, or general receptacle of 
. chyle. Beſide the lacteals, there is another ſyſtem of 


eflels called /ymphatic, or abſorbent veins“: They are 
ninute pellucid tubes, and generally lie cloſe to the 


iris of the body gradually unite as they approach 
Wi he thoracic duct, into which they pour a colourleſs fluid 
che 


A |! the ſuperior parts of the body, likewiſe, diſcharge their 
ymph into the ſame duct, as it runs upward to terminate 
n the left ſubclavian vein. By this curious and beautiful 


i CS utritious matters extracted from the food, enter the cir- 
115 ulating ſyſtem, are converted into blood, and afford that 
i | 


onſtant ſupply. of nouriſhment which the perpetual waſte 
four bodies demands. N 


We ſhall next give a ſketch of thoſe important organs 


ies. The circulation of the blood, and the mode b 


y th hich the quantity of it is continually kept up by fre 
ki upplies of chyle, are effects which, in ſome. meaſure, cor- - 
ther elpand with our ideas of the. machinery, employed. "The | 


| of exquifite mechaniſm, - But, the machinery. employed, 
OT ithout the aid of experience, could never ſuggeſt the 


won diſtant idea of the effect to be producec. 
mud In the male, the organs of generation conſiſt of the 
e cs, the ſeminal veſſels, and the penis. The teſtes, are. 


two glandular bodies which poſſeſs the power of conyert- 
ing the blood into ſemen. They are. e formed 


and lodged in the abdomen ;. and it is not till birth, 


uf that they commonly paſs into the groin, and from thence. 
wy fall into the ſerotum, which is a muſcular bag prepared 
7 for tacir reception and defence. The teſtes of the hedge- 
10% e AMP eg: a, 2/4; pen xg Dali Mun „ 
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* The lateals and Iymphatics, properly 1 (peaking, coaltibits \he' ſhine great 
ſyſtem of veſſels, Oo in 124 1 170 
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om the inner ſurface of the inteſtines, paſs obliquely 


rge blood - veſſels. The lymphatics from all the lower 


by three or four large trunks; and the lymphatics from 


achinery, the chyle and lymph, which conſiſt of the 


by wiich we are enabled to multiply and continue the ſpe- 


organs of generation exhibit a ſtill more complex ſpecimen 
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qe 
0 


52 TE PHILOSOPHY! 


the urethra, The penis is a cavernous and ſpungy ſub- 


dles 2 pear, with the thickeſt end turned toward the 


received the name of at finca. The uterus is connected to 


hogd t and ol ſome other quadrupeds, remain in the abdo- 
men during life. 232 of the ſame kind ſometine 
happen in the human ſpecies. Each teſticle is compoſed 
of the ſpermatic artery and vein. The blood paſſes ver) 
flowly through the ſpermatic artery, and produces an in. 
finite Number: f convolutions in the fobſtance of the tel. * 
ticle, where it —— the ſemen, which is taken up by 
the ſemeniferous tubes. Theſe tubes at length unite, and. 
an immenſe number of circumvolutions, form a kind 
11 ee to the teſticle, r known by che term W 
The tubes of the epidydymis, after terminat- ct 
— Ky an exeretory.dutt called'vas deferens, aſcend toward ve 
the abdominal rings, -and depoſit the-ſemen in, the ſemi. 
nal veſicles, which are two ſoft convoluted bodies ſituated 
hetween the reQum and bladder, and unite at their lower br 
extremity; : Frem theſe reſervoirs the ſemen is occaſion. 
ally diſcharged through the ſhort canals which open into ea 


ſtance, perforated -Jon gitudinally by a canal called the as 
urethra, which, by communicating with the bladder and 
ſeminal veſſels, anſwers the double pape of diſcharging 
both the urine and ſemen.” ln ih 3 
Wich regard to the female organs, the uterus and its 
appendages: merit a principal attention. The uterus is a 
hollow muſcular body, ſituated between the rectum and 
bladder, and, when not in an impregnated ſtate, reſem- 


abdomen- The entrance into the cavity of the uterus 
forms a ſmall protuberance, which has beeti compared to 
the mouth of a tench, and from this circumſtance: it has w 


the ſides of the pelvis by two broad ligaments, which ſup- 
port it in thaſyagina in a pendulous ſituation. From each 
fide of the bottom of the uturus the two Fallopian tubes 
ariſe, paſs/through the ſubſtanee of the uterus; and ex- 
ar along the broad ligaments till they reach the edge of 

pelvis ;, from whence they are reflected backward, and m 
turning gyer behind the ligaments, their extremities hang ce 
looſe in the pelvis. Theſe extremities; becauſe they have 
TI rt er afl a bug ed ]] οονν hob rviba ragged 
Bert ; 
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2 Tagged appearance, are called mbrie, or morſus diabali') 
Each Fallopian tube is about three inches long. Their 
ities are at firſt very ſmall, but become gradually lar- 


er, like a trumpet, as they approach the fimbriæ. Near 
n. the fimbrize of each tube, about an inch from the uterus, 
el are ſituated the ovaria, or two oval bodies, about half the 
by 


iize of the male teſticle. They are covered with a pl 
duction of the peritoneum, and hang looſe in the pelvis. 


nd In their ſubſtance there are ſeveral minute veſicles filled 
mM with lymph. The number of theſe veſicles ſeldom ex- 
at- ceeds twelve in each ovartum. In mature females, theſe 
0 veſicles become exceedingly Ae and a yellow coagu- 
ni- lum gradually forms in one of them, which increaſes till 
ied its coat diſappears. It then changes into a hemiſpherical 


body called corpus luteum, which is deſcribed'as being hol- 
low and containing within its cavity very minute eggs; 
each of which, it is ſuppoſed, may be impregnated, and 


ab- produce a fœtus. After impregnation, one of theſe eggs, 
the as we are informed by anatomiſts, is ' abſorbed by and 
nd paſſes through the Fallopian tube into the uterus, where 
ing it is nouriſhed till mature for birth. 5 
We ſhall conclude this ſubje& with a coneiſe account of 
its the inſtruments of ſenſation. The organs hitherto de- 
8 4 ſcribed convey nothing more than the idea of an auto- 
nd maton, or ——— machine. But ſenſation, or the 
m. perception of pleaſure and pain, is effected by organs of 
the a peculiar kind. Theſe organs are all comprehended un- 


der the general appellations of the brain and neren. 
. Befide the bones of the cranium, the brain is inveſted 


has with two membranes, called dura and pia mater, becauſe 
| to they were ſuppoſed by the Arabians to be the ſource of 
up- all the other membranes of the body. Under the deno- 
ach mination of brain are comprehended three diſtinò parts; 
bes the cerebrum, the cerebeilum, and medulla obiongutu. The 
ex- Wi cerebrum is a ſoft medullary maſs, ſituated in the anterior 
of part of the ſkull, and divided, by a portion df the dur 
nd mater, into two hemiſpheres.” It confiſts of two ſubſtanl- 
ang ces, the cortical, which is greyiſh, and the medullary; 
ave which is ſofter; and of w very white colour © "The zere- 
ped *{/um is:divided into two lobes, and its ſubſtance is firmer 


and 


* inn _—_ 7” 
8 vp" - At N * * g . k * 3 177 N Ws 
94 ” * 4h : ö 7 \ * 3 * re N 
1 P 5 4 * 4 - ** c p 
- 4 9 


8 * THE PHILOSOPHY: 7. 


ore compact than that of the cerebrums... Mie le 
wiſe compoſed of the cortical and medullar -ſubQtances, 
The reunion! of the medullary ſubſtances of the cerebrum 
and cerebellum; at the baſis of the ſkull, forms. the me- 
cc 3 when * of which the ſpinal marrow is a continu- 
brain of the human ſpecies is wandel 

mac . than that of quadrupeds. 

The brain and ſpinal marrow are ſuppoſed; to, be the 
origin ol all the nerves or inſtruments of ſenſation. The 
nerves are, in general, cineritious, ſhining, inelaſtic cords, 
But, they differ from each other in ſize, colour, and con- 
ſiſtence. From numberleſs experiments and obſervations, 
it is unqueſtionable; that the nerves are the inſtruments 
both of ſenſation and of animal motion. But, how thele 
effects are produced by the nervous influence, is à Cil- 
covery ſtill t6 nt — The inquiry, however, has 

en wiſe. to ſeveral ingenious conjectures and hypothe- 
= — Some phyſiologiſts have maintained, that the nerves 

| are ſolid cords, which: may be divided into an infinite 
number of minute filaments and that, by the vibrations 
of theſe cords, the various impreſſions and modifications 
of feeling are conyeyed to the brain. Others, with more 
playſibility, have ſuppoſed that the nerves are aſſemblages 
of ſmall tubes; NN a ſubtile fluid, ſometimes. called ani- 
mal ſpirits, is ſecreted/in the brain and ſpinal marrow ; 
und that by the influence or motions. of this fluid all the 
'fenſations of animals are tranſmitted to the ſenſorium, or 
general repoſitory of ideas. But, it is needleſs to dwell 
upon a ſubject covered with darkneſs, and which all the 
efforts of human powers will probably never bring to light. 
Anatomiſts have deſcribed: forty pair of nerves. len 
of them proceed from the medulla oblongata of the brain, 
and thirty from the ſpinal marrow. - Theſe nerves, by 
"ſending. off innumerable ramifications, are diſtributed, 
ke a net · work, over every part of the body, till the) 
terminate, in the form of minute papillæ, upon the ſbin. 
That the nerves are the immediate inſtruments of ſen- 
ration, as well as of muſcular motion, bas been proved 
by a thouſand. uncontrovertible experiments. When the 
NN the ſciatie nerve is cut, the thigh ind leg 4s 


chat fide inſtantly” loſe all motion, and- all ſenſe of pain, 
below the inciſion, and neither time nor art can ever re- 
ſtore the 
between e ineigon and the ſpinal marrow, which is a 
continuation” of the brain, retain their uſual de; both 
of motion and of ſenſation. From this experiment, it 
is evident, that the nerves are the organs by which ſenſa- 


ant purpoſes, an uninterrupted connection between any 
particular nerve and the brain, or ſpinal N is in- 
diſpenſible. LIE HET 

This ſketch of the bento fabrick requires an \apotogy 
to anatomical readers, who muſt be ſenſible of its many 
imperfections. To ons who have not ſtudied that 
curious and uſeful ſcience, 1 imagined z general view of 
the ſtructure of man, if pro compoſed, might enable 
them to acquire more diſtinct ideas of the many fe 
deviations from the common plan obſerved b 
the formation 1. the inferior amd t more i 
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HavN]) Seeed thi a of the 
human ſpecies, it is worthy of remark, that the intellect, 
or ſagacity, of inferior animals augments or diminiſhes in 
proportion as the formation of their bodies approaches to, 
or recedes from, that of man. rupeds, accordingly, 
are more intelligent than birds; che ſagacity of birds ex- 
ereds that of fiſhes; and the dexterity and cunning of 
fiſhes are ſuperior to thoſe of moſt of the inſect tribes. 
The fame gradation of mental powers is exhibited in dif- 
ferent ſpecies of the ſame elaſſes of animals. The fotm 
of the orang outang makes the neareſt appronch to the 
human; and the arts he employs for his defence, the ac- 
tions he performs, and the fagacity he diſcovers; are iſo 
aitoniſhing,. that ſome philoſophers have conſidered him 


ſpecies 
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wer of feeling or of moving. But the parts 


tion and motion are effected, and that, for theſe i import- 4 | 


ature m 


as a real human being in the moſt debaſed ſtage of ſocie - | 
ty. Next Gr orang outang, W of the different 1 | 


Y — of apes and monkeys: have; the greateſt, reſen. 
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ce to thoſe of man; and their powers of imitation, 
their addreſs in procuring their food, and in managing 


©  . their young, their ingenuity, and their ſagacious man. 
ners, have contributed to the amuſement, and excitel 

= the admiration, of mankind in all ages and nations. The 
ame relation between form and intellect may be trace 
in the dog, the cat, the ſow, the horſe, the ſheep, and the 


other PO er ͤ wonnen 
With regard to the general ſtructure and ure of qua 
drupeds, a great variety is exhibited in the different kinds, 
But, when examined 1n detail, it is apparent that they, 
as well as man, are all formed upon one. primitive and 


r deſign. Beſide the organs of ſenſation, of circu. 


tion, of digeſtion, and of generation, without which 
moſt animals could neither ſubſiſt nor multiply, there iz, 


even among thoſe parts that chiefly contribute to variety 


in external form, ſuch a wonderful reſemblance as neceſ. 


farily, conveys the idea of an original plan upon which 


the whole has been executed. For example, when the 


parts conſtituting a horſe are compared, with the human 


trame, inſtead of being ſtruck with their difference, we 
are aſtoniſhed at their ſingular and almoſt perfe& reſem- 
blance. Take the ſkeleton of a man, ſays Buffon, incline 


the bones of the pelyis ; ſhorten thoſe of the thighs, legs, 
and arms ; join the phalanges of the fingers and toes; 


lengthen the jaws by ſhortening the frontal bones; and, 


laſtly; extend the ſpine of the back. This ſketeton would 


no longer repreſent that of a man: It would be the ſkele- 


ton of a horle. For, by lengthening the back-bone and 


the jaws, the number of the vertebræ, ribs, and teeth, 
would be [increaſed ; and it is only by the number 0 
theſe bones, and by the prolongation, contraction, and 


junction of others, that the ſkeleton of a horſe differs from 


that of a man. The ribs, which are eſſential to the figure 
of animals, are found equally in man, in quadrupeds, in 


birds, in fiſhes, and even in the turtle. e foot of the 


horſe, ſo apparently different from the hand of a man, i 
compoſed of ſimilar bones; and, at the extremity of each 


finger, we have the ſame ſmall bone, reſgmbling the = 
| 2055 0 


* 


1 _ 
-4 — — 


— 2 4 
ws «. wi @%.. OJ was, 


= ==" 


or WKTWWAL, alis. 6» 

;# a hf; Which'boutids' the foct of that auimaf. Raiſe 
he ſkeletons of quadrupeds, from the ap- pe Kind to the 

ouſe, upon their hind- legs, and compare 5 ith the 

eleton of a man, the mi d will 2 ſtruck with 
he uniformity c of ſtructure and d erved i in the 
brmation of the whole group. This Infformity is o 
onſtant, and the gradationy from one fpeties'to Noche 
Are ſo imperceptib e; thar'to diſcover the marks of their 
diſcrimination droquires the, moſt minute he Eve? 
(he Bones of th e tall ke but a ithpreſſion on 
he obſetyer. The tall ig on if rolongat — Lawns COccy>, 
bie, or rump.-bofle, which i $ U man.” 'orang-outan 
and true apes*, have no tail; 155 in the ha doſes ml and ſeve- 
ral other quadrupede,! the tail'is Exceed thort. Thus, 
in the creation of animals,” the bac hg ſeems to. 
have employed only one: great idea, and, at 7 Fros ſame” 
time, to have diverſified. it In __ poſſible manner, that 
men, might have at opportunity of admiriug e qually che. 
magnificenve of the * Execution. and the imp] 20 of che, 
defiph., * 7, 

In | bra, as well as in man, the 6080 are co 


{0 


71 


nectec | by articulations and memdranes; ; and. the different. 
movements of theſe bones are performed by the operation; 


of muſcles. "The number, diſpoſition, and form of the 8 


muſcles, with a few exceptions ariſing from the ngüre and 
deſtination of parts peculiar to N U. are; 
nearly the fame in men and in quadr by pe reh. 
lation of their blood, the ſecretion o her Mis, and. 
the proceſs of digeſtion, are carried o by. 2b 
fly ſimilar to thoſe of the human b 

nal coyering;'a ſmall difference takes L o7Þ 

are furniſhed with à thick coverin, Fi N 

defend them from the injuries of u the e 80 | 


deſtitute of art ſufficient to make garthents, Natur ha 
ſupplied that defett, , by giving them a coat of Hairy which” 
ies in thickneſs! according to the ſeafon of the year, und 
the difference of climate. In Ruſlia,' La land, Rargtſ-; 
chatka, and all the northern regions, the furs of animals_ 
are very thick and vo 1 in T urkey, Africa, and 
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8 HE PHILOSOPHY 
the ſouthern parts of Aſia and America, moſt quadrupey 
are thinly clad, and ſome of them, ory doy, 


are totally deſtitute of han. 
The ſkin of quadrupeds is diſpoſed nearly in the ſame 


- er as the human, only it is more el Immedi. 


ately under the ſkin, there is a thin muſcular fubſtance, 
called panniculus carnoſus, which is common to all qua 
drupeds, except the hog and armadillo“ kinds. Thi 
ſubſtance, which is peculiar to quadrupeds, — Coven 
the trunk, and, by ſuddenly ſhaking and ſhrivelling th: 


| kin, enables theſe animals to drive off inſets, or othe 


oftenſive bodies. 

The fubſtance of the nerves, or organs of ſenſation, 
the fame in the quadruped and in man. They originate 
from the brain and ſpinal marrow, and are diſtribute 
over all the internal and external parts of the wear In the 
be manner as in the human frame. | 

Thus, it appears, that, in general ſtru@ure and organs 
aden, the brute creation is nearly allied to the — 
ſpecies. Some differences, however, merit attention; 
becauſe a flight variation in ſtructure, Eſpecially of the 
internal organs, is often accompanied with you diver 
qo in diſpoſitions, food, and manners. 

Some animals: feed upon fleſh, others upon vegetable 
and others upon a mixture of both, The diſpoſitions of 
fome ſpecies are fierce; and their manners convey to wu 
the ideas of cruelty and of barbariſm 2: The diſpoſitiom 
and manners of other ſpecies are ſoft and placid, and cx 


eite in us ideas of mildneſs, complacency, and innocence, 


The ferocity of the tyger and hyzna forms a: perfeQ con. 
traſt to the gentleneſs and inoffenſive behaviour of the 
ſheep and the 0x. This oppoſition of manners has given 
riſe a the diſtinction of animals into rapacious and mild, 
carnivorous and herbivorous. In the ſtructure of theſe 
animals, whoſe characters are ſo oppoſite, ſome differen- 
ces have been diſcovered, which indicate the intentions 


of Nature in forming them, and fully jultify he ming 


eruelty of their conduct. 
1 all the carnivorous tribes, the ſtornach is 9 
a; ally 


Tis 2 The; genus ec of which there are ſeveral ſpecies, 
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ally ſmaller, and the inteſtines ſhorter, than in thoſe ani- 
mals which feed upon vegetables. As animals of the 
former kind live ſolely on fleſh, the ſhortneſs and narrow- 
neſs of their inteſtines. are accommodated to the nature 
of their food. Animal food is more eaſily reduced to 
chyle, and becomes ſooner putrid, than vegetable. Of 
courſe, if its juices were allowed to remain long in the 
inteſtines, inſtead of nouriſhing the body, they would 
produce the moſt fatal diſtempers, Beſide this accom- 
modation of the inteſtines to the nature of their food, 
carnivorous animals are furniſhed with the neceſſary in- 
ſtruments for ſeizing and devouring their prey. Their 
heads are roundiſh, their jaws ſtrong, and their tuſks very 
long, and ſharp. - Some of them, as the lion, the tyger, 
and the whole cat-kind, are provided with long retractile 
claws. Thus, both che internal and external ſtructure af 
this claſs of animals indicate their deſtination and man- 
ners. The rapid digeſtion of their food is a conſequence 
of the ſtrength and ſhortneſs of their inteſtines; and the 
intolerable cravings of their appetite neceſſarily create -a 
fierceneſs and rapacity of diſpolition. Nothing leſs than 
blood can fatiate them. Their cruelty, and the devaſta- 
tion they make among the weaker and more timid tribes, 


et are effects reſulting ſolely from the ſtructure and organs 
of with which Nature has thought proper to endow them. 
us Hence, if there be any thing reprehenſible in the man- 
m ners and diſpoſitions of the carnivorous animals, Nature 
2 alone is to blame; for all their actions are determined by 
ce. the ĩrxeſiſtible impulſes of their organization. But, even 
n. in this ſeemingly-cruel arrangement, Nature muſt not he 
he raſhly accuſed. When we come to treat of the hoſtilities 
en of animals, I hope to be able to ſhow, that Nature, in 
d, the formation of rapacious creatures, has acted with her 
ſe uſual wiſdom, and that beings of this kind have their uſes 
D- in the general ſyſtem and aconomy of the univerſe. | , 
ns As to the herbivorous tribes, or thoſe animals which 
ng feed upon grain and herbage, a flight variation of organs 


produces the greateſt effects upon their diſpoſition and 
manners. The inteſtines of this tribe are very long, capa- 
nous, and convoluted. Vegetable food, eſpecially herbage, 
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ment of theſe creatures. Several quadrupeds comprehend. 
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contains a ſmaller quantity of nutritive matter than the 
fleſh of animals; neither is it ſo eaſily reduced to chyle. 
A larger quantity, therefore, as well as a longer detention 
in the ſtomach and inteſtines, is neceſſary. for the nouriſh. | 


ed under this order ruminate, or chew the cud. - Theſe 
are furniſhed with no leſs than four ſtomachs. The food. 
after maſtication, is thrown into the firſt ſtomach, where 
it remains ſome time; after which, the animal forces it 
up again into the mouth, and gives it a ſecond chewing, 
It is then ſent directly into the ſecond ſtomach, and gra- 
_ dually paſſes into the third and fourth; and, laſtly, it is 
tranſmitted through the convolutions of the inteſtines, 
and the dregs, or faces, are thrown/out of the body. By 
this machinery, herbivorous animals are enabled to de. 
wur large quantities of vegetable aliment, to, retain it 
long in their bowels, and conſequently to extract from it 
nutritive matter ſufhcient for their growth, ſupport, and 
multiplication. Here the quantity compenſates the qua- 
lity of the nutriment. 5 e er 
It is true, that the horſe, the aſs, the hare, and ſome 
other animals which live upon herbage and grain, have 
only one ſtomach. But, though the horſe and aſs have 
one ſtomach only, their inteſtines are furniſhed with ſacs 
or pouches ſo large, that they may be compared to the 
paunch of ruminating animals; and hares, rabbits, the 
Guiney-pig, &c. have blind guts ſo long and capacious, 
that they are equivalent to a ſecond ſtomach, ' The hedge- 
hog, the wild boar, the ſquirrel, &c. whoſe ſtomach and 
inteſtines are of a mean capacity, eat little herbage, but 
live chiefſy upon ſeeds, fruits, and roots, which contain, 
in {mall bounds, a greater quantity of nutritive matter 
than the leaves or ſtems of plant. "IE 
The external form of herbivorous animals, like that of 
the rapacious, is accommodated to their diſpaſitiens and 
the ceconomy they are obliged to obſerve... That they 
might be enabled tv reach the ſurface of the earth with 
eaſe, the legs of the larger kinds are proportionally ſhort ; 
their head and neck long ; and the muſcles and. tendons 
of the neck are endowed with prodigious ſtrength. With- 


out 
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gut theſe liarities of ſtructure, they could not ſupport 
the — of the head in the tedious operation of 
browſing large quantities of herbage. The arrangement 
and form of their teeth likewiſe indicate the deſtination of 
the ruminating tribes. They have no cutting teeth in the 
upper jaw 3 and they are totally deprived of tuſks, or ca- 
nine teeth. This laſt circumſtance, joined to their want 
of claws, ſhews that they are not intended to prey upon 
other animals. Horns are the only weapons ot defence 
vith which they are provided. From the nature of their 
food, therefore, and the internal and external configura- 
tion of their bodies, it is evident, that animals of this 
deſcription muſt be humble in their deportment, and mild 
in their diſpoſition. ' This order of animals, accordingly, 
have uniformly been celebrated for gentleneſs of manners, 
ſubmiſſion,” and . timidity. Man has availed himſelf of 
hoſe diſpoſitions, by reducing almoſt the whole of this 
tribe to a domeſtic ſtate. But, in all this graciouſneſs of 
alpect and tractability of temper, the animals themſelves 
have no merit. Their motions and actions are nece 
eſults of the organs which Nature has beſtowed on them. 
t is obvious, therefore, that the diverſity of taſtes and 
liſpoſitions exhibited by different animals, ariſes not ſolely 
from any ſuperior agreeableneſs of particular kinds of 
food to their palates, or to a particular bias of their minds 
o benevolence and peace, but from a phyſical, cauſe le- 
ending on the ſtructure of their bodies. 42 
From what has been advanced, it follows, that man, 


great capacity, could not live upon herbage alone. It is 
an inconteſtible fact, however, that he can live tolerably. 
ell upon bread, herbs, and the fruits, roots, and ſeeds of 
plants; for we know whole nations, as well as particular 
orders of men, ho are prohibited by their avi nj 
ating any animal ſubſtance. But, theſe examples are not 
uficient to convince us, that the health, vigour, and __ 
witiplication of mankind would be improved by feeding 
olely upon pot-herbs and bread. Beſides, his ſtomach . 
nd inteſtines. are of à mean capacity between thoſe of 
he carnivorous and berbivorous animals. From this 


circum- 


whote ſtomach and inteſtines are proportionally of no 
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ths caſe. Vulgar and uninformed men, when pampered 
. kerce and cruel in their tempers than thoſe who live chief 


ʒjeſtic deportment, and the firmneſs of his movements, 2. 


ſure, that exquiſite' deheacy of feeling for which Nature 


1 


cirrumſtance alone we are warranted to conclude, that 
Nature intended him to feed 2 on animal and party 
on vegetable; ſubſtances : And daily experience teaches u, 
that men fed in this manner are larger, ſtronger, and more 
prolific, than thoſe who are confined to a vegetable diet 
I man had no other ſources of ſuperiority over the other 
animals than thoſe which originate from the ſtructure of 
his body, his diſpoſitions ought to be a medium between 
thoſe of the carnivorous and herbivorous tribes. When ar 
oonſidered merely as an animal, this appears to be really 


with à variety of animal food, are much more cholerie, 


on vegetables. Animal food heats the blood, and make fa. 
it circulate with rapidity. In this ſituation, every objed 
capable of exciting appetite or paſſion operates with re- Milos: 
doubled force. The weak mind yields to the impulſe, 
und gives vent to every ſpecies of outrage which can ds 
baſe an nature. nner Cre tits 
In the formation of his body, man has ſome advant- 
over particular animals. But, thefe advantages arc 
inconſiderable, and none of them, aps, are peculia ro 
to the ſpecies. The ſtructure of all animals is nicely ad 
juſted to their deſtination, and the ſtation they occupy in 


dhe general ſcale of being. The body of man is ere, (ſol 


and his attitude is ſaid to be that of command. His ms 


nounce the ſuperiority of his rank. His arms are not beir 
mere pillars for the ſupport of his body. His hands tread 
not the carth; neither do they loſe, by friction and preſ 


had originally intended them. His arms and hands, o! P21 


tte contrary, are formed for purpoſes of a more noble parti: 


kind; They are deſtined for executing the commands rute 
his will, for hold of bodies, for removing obſis nat 
cles, for defending him from injuries, and for ſeizing nien 
retaining obiects of pleaſure. -The features of this p1tut e c: 
are exact delineations; but are not the exclufrve per 
vilege of man. The orang- outang walks erect, and Hes 
derives equal advantages from his and arms as che 
VE. wmab 
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human ſpecies. Some apes have likewiſe the power of 
walking erect, with the additional faculty of employing 
their hands and arms as legs. They can walk, run, or 
leap, by tho inſtrumentality either of two or of four ex- 
tremities, as their ſituation or neceſſities may require. It 
is not, therefore, the fabrick of man's body that entitles 
him to claim a ſuperiority over the other animals. The 
formation of their badies is adjuſted with equal fymmetry 
and perfection to the rank they hold in the general ſyſtem 
of animation. Many of them excel us in magnitude, 
ſtrength, ſwiftneſe, and dexterity in particular movements. 
Their ſenſes are often more acute; they ſeize their prey, 
or procure herbage, fruits, and feeds of trees, with more 
acility than man, when limited to the powers of his ani- 
mal nature. Hence the great ſource of man's ſuperiority 
over the brute creation muſt be derived from his mental 
xculties alone. Brutes enjoy the ſame inſtincts, the fame 
a ppetites, and the ſame propenſities, as appear in the con- 
litution of the human mind. But, the inſtincts of brutes, 
though they are exerted with great certainty and preciſion, 


nt- 

arr Ware much circumſcribed with regard to extenſion and im- 
in Wprovement.: Like man, they derive advantages from ex- 
ad eerience. But, the concluſions they draw from this ſource 


re always feeble, and extremely limited. Neither do they 
poſſeſs the ineſtimable faculty of: tranſmitting the know- 
edge acquired by individuals from generation to genera- 
ion. By means af their ſenſes, they learn ta diſtinguiſn 


not heir enemies, or hurtful objects, at a diſtance; and they 
read ow how to avoid them. tence teaches them to 


„ 


liſcriminate objects of pleaſure from thoſe of pain; and 
hey act according to the feelings excited by theſe objecta 
dome anima can even accommodate their inſtincts to 
articular circumſtances and ſituations. The feelings of 
Irutes are often. more exquiſite: than ours. se- 
nſations; but their faculty of comparing them, ar of 


cceiving a certain d 


„ well as af corportal, powers; and. theſe/boundaties 


, i? " are 
* 


wmng ideas, is much circumſcribed. A dog or a mon- 
ey can imitate fome human actions, and are capable of 
of inſtruction. But, their pro- 

reſs ſoon ſtops: Nature has fixed: the boundaries of men- 
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wonder is equally excited by the ſagacity of ſome ani 


inſtincts beſtowed on particular ſpecies, joined to the 


inſtincts by experience and obſervation. Man is endow. 
ed with a greater number of inſtincts than any other an; 


his foelings, to form ideas, and to reaſon concerning 


— — — to abſtract, to reaſon, e and 


| ſerves them as a reſervoir for holding water. his bi 


makes part of this water aſcend into his ſtomach, or era 


ure as various as the number of diſtinct ſpecies. Out 


mals, and by the ſtupidity of others. This gradation d 
mental faculties originates from the number or paucity d 


or ſmaller power of extending or modifying the 


mal. The ſuperiority of his rank, however, does ng 
proceed from this ſource alone. Man enjoys beyoni 
every other animal the faculty of extending, improving 
and ing the different inſtincts he has received fron 
Nature. It is this faculty which enables him to compar 


* 
4 8 


» -_ 


= = TX 


both. The bee makes cells, and the: beaver conſtruch 
habitations of clay. The order of their architectun 
however, is invariably the ſame. Man likewiſe built 
houſes: But, he is not forced, by an irreſiſtible inſtind, 
to work always on the ſame plan. * habitations, u 
the contrary, e eee the individuals wh 
and conſtruct them. Grete ff >: 
pon the whole, the di dignity ty of man's rank depend 
not upon the ſtructure of his organs. It is from ted, 
of his intellect alone that he is entitled to claim: 
ty over the brute creation. Theſe powers enabk 
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«© reach all the heights of ſeienee and of art. 

The remarks formerly made are — quadrs | 
rr in general. But, before concluding this branch ef- 
the ſubject; we ſhall point out a few er in thi Inſt 
cructure of particular ſpecies. tan, 
+ Beſide the four ſtomachs common to ruminmeing ank 
mals, the camel and drom have a fifth bag, wid 


is capable of containing a very large quantity of that 6 
eceflary element. When the camel is thirſty, and has 0 
caſion to macerate his dry food in the operation of rum 
nating, by a ſimple contraction of certain muſcles, i 


3 This e 


hin 


im to travel fix, eight, or. even twelve days in the fandy 


1 of pus quantity of water, which remains in the. refervoir 
7 of dure and limpid; becauſe neither the humours of the 
the body, nor the juices that promote digeſtion, can haverac« 
ole ſs to it. Beſide this ſingularity of ſtructure, 'the camel 
ow. as two large fleſuy bunches on his back, and the dro- 


:dary, or ſwift camel, one bunch; and the feet of both 


he conformation of theſe animals enables them to tra- 


iſt, where the horſe or the aſs would inevitably periſh; 
decauſe Nature has not provided them with reſervoirs for 
zolding and preſerving water, which are indiſpenſible 


udn countries where none of that element can be pro- 
un ured but in particular places, that are often diſtant 
lh any days journey from each other. When we cons 
nd, ider the ſtructure of the camel and dromedary, we 


annot be deceived with regard to their deſtination. 
he four ſtomachs indicate a vegetable diet, and the ſame 


end whole ruminating tribes. From the addition of a fifth 
the dag, or reſervoir for the reception and preſervation of 
mi vater, we ſhould expect to find ſome peculiarity af dif. 
abe poſition. In this conjecture we are not deceived. Of 


all animals which man has ſubjugated, the camel and 
dromedary are the moſt abject ſlaves. With incredible 


of Africa and Arabia, carrying burdens of ama weight. 
Inſtead of diſcovering ſymptoms of reluQance, they ſpon-· 
tancouſly lie down: on their knees till their maſter binds 

e unmerciful load. Arabia and ſome parts of Africa, 
are the drieſt and moſt barren countries in the world, 
Both the conſtitution and ſtructure of camels are nidely 


ed. The Arabians conſider the camel as a gift ſent from 
heaven, a ſacred animal, without whoſe afliſtance- they 


and of its bair they ous garments, In e 
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defarts, without drinking, and to take at once a prodi gi- | 


zre covered with a very tough, but flexible, ſubſtance.. 
| with heavy loads through the ſandy defarts of the 


docility and gentleneſs of manners which characteriſe the 
patience and ſubmiſſion they traverſe the burning ſands- 


adapted to the ſoil and climate in which they are produc- | 


could neither ſubſiſt; track; nor travel... The milk of the 
@mel is their common food, They allo eat its fleſh ;.  * 


take a depredatory — an Arab makes his camel 
carry both his and their own provitions, When he reach, 
es the confines of the deſart, a robs the firſt paſſengen 
who come in his way, pillages the folitary houſes, load 
his camelis with the booty, and, if purſued, be accelerats 
his retreat. On theſe occaſions he diſplays his own ty 
lents, as well as thoſe of the camels. He mounts one of 
the fleeteſt, conducts the troop, and obliges them to ur 
preg rv. night, without almoſt either ſtapping, eat 
ing, or drinking; and, in this manner, he often per 
formsa journey of 300 leagues in eight days. 

| Another order of quadrupeds deſerves our notice. Tho 
which have been dilinguithed by the appellation, of am 
phibious, are capable of remaining a long time under 
water. They live chiefly upon fiſhes, and, without thi 
faculty of continuing a conſiderable time under water, 
they would be unable to procure their food. To this tribe 
belong the ſeal “, the walrust, the manati}, the ſea- lion 
& c. The ſeal and walrus are more nearly allied to land- 

than to the cetaceous h becauſe they 

have four diſtin& legs, though nothing but the feet pal 
ject beyond the tm. The toes af the feet are all con 
netted - by membranes, which enable ms animals (0 
Who rome — "taculty, — 
quadrupeds by the ſingular lñving with 
eaſe either in air or in water. This * —— 
P ty of fome 
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OF NATURAL HISTORY. 6x 
nation from the general ſtructure of quadrupeds ;- and 
Nature has accomplithed this purpoſe by à very ſimple 


- 
„ 


artifice. | & 
In man, and in all land- quadrupeds, the lungs of the 
fetus have no motion, and receive no more blood 
bs requiſite for their growth and nouriſhment. But, im- 
mediately after birth, the young animals reſpire, and the 
hole maſs of blood circulates through their lungs. To 
carry on the circulation in the fœtus- ſtate, another pa- 
ſage was neceſſary. The blood in the right auricle of 
the heart, i of paſſing into the pulmonary artery; 
and, after circulating through the lungs, returning into 
the left auricle by the pulmonary vein, paſſes directly 
from the right to the left auricle through an aperture 
called the faramen ovale, which is fituated in the partition 
of the heart that ſeparates the cavities of the two auri 
eles. By chis contrivance, the maſs of blood, without 
deviating into the lungs, enters the-aorta, and is diſtri- 
buted over every part of the body. In man, and the 
other terreſtrial animals, the foramen ovale of the heart, 
which permits the foetus to live without reſpiration, cloſes 
the moment after birth, and remains ſhut during life. 
Animals of this conſtruction can neither live without air, 
nor remain long under water, without being ſuffocated; 
But, in the ſeal, walrus, and other amphibious animals, 
the foramen ovale continues open during life, though the 
mothers bring forth on land, and reſpiration commences 
immediately after birth. By means of this 
aperture in the ſeptum, or partition, of the heart, which 
allows a direct communication of the e the 
vena cava to the aorta, theſe animals enjoy privil 
of reſpiring, or not, at their pleaſure. Arte 24 
This ſingularity in the ſtructure of the heart, and tbe 
conſequent capacity of living equally on land and in 
water, muſt neceflarily produce ſome peculiarities in the 
manners and diſpoſitions of amphibious animals. The 
ſeal, — whoſe hiſtory is beſt known, may be 
conſidered as holding the empire of the filent ocean. To 
this dignity he is entitled by his voice, his | 
bis intelligence, which render him ſo ſuperior ta 
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@ RT PHILOSOPHY: 
fiſhes, that they ſeem to belong to another order of be, 


ings: Though his ceconomy be very different from that 


of our domeitic animals, he is ſuſceptible af a ſpecies 


education. He is reared by putting him frequently i 
water. He is t to give a falute with his head and hit 
voice. He approaches when called upon. His ſenſes an 

equally acute as thoſe of any quadruped; and, of courſ, 
by ſenfations and intellect are equally active. Both ar 
exhibited in the gentleneſs of his manners, his facial dif. 
poſition, his affection for the female, his anxious attention 
to his offspring, and the expreſſive modulation of hi 
voice. Beſides, he enjoys advantages which are peculin 
to him. He is neither afraid of cold nor of heat. He 
lives indifferently on herbs, fleſh, or fiſh. He inhabit, 
without inconvenience, water, land, or ice. When af. 
ſiſtance is neceſſary, the ſeals underſtand and mutually 
aſſiſt one another. The young diſtinguiſh their moth 
in the mid{t of a numerous troop: They know her voice; 
and, when ſhe calls, never fail to obey. 

Before diſmiſſing this branch of the ſubject, the ele. 
phant muſt not be paſſed over in ſilence. His ſtructure i 
uncommon, and ſo are his talents. The elephant is the 
ificent animal that at preſent treads 
the earth. Though he daily devours great quantities of 
herbage, leaves, and branches of trees, he has but one [ts 


mach, and does not ruminate. This want, however, is fup 


plied bythe magnitude and length of his inteſtines, and par. 
ticularly of the colon, which is two or three feet in dia 
meter by fiſteen or twenty in length. In proportion to 
the ſize of the elephant his eyes are very ſmall; but they 
are lively, brilliant, and capable of a pathetic expreſion 
of fentiment. He turns them ſlowly, and with milneſs, 
toward his maſter. When he fpeaks, the animal regards 
him with an eve of friendſhip and attention. He ſeems 
to reflect with deliberation, and never determines until he 
has examined, without pathon or precipitation, the orden 
whictrihe is deſired to obey. The dog, whoſe eyes we 
Very. is too prompt and vivacious to allow us 
to diſtinguiſh wry caſe the ſucreſſive ſhades of his ſenſa 


tions. But, as the elephant ig naturally * mode 
At e . f | rate, 


OF NATURAL HISTORY. 69 


is thoughts. His ears are very large, and much longer, 
en in proportion to his body, than those of the aſs; 


ut he can raiſe and move them with ſuch facility, that 
ze uſes them as a fan to cool himſelf, and to defend his 
yes from duſt and inſects. His ear is likewiſe remarkas 
bly fine; for he delights in the ſound of muſical inſtru- 
ents, and moves in cadence to the trumpet, and tabour; 
But, in the ſtructure of the elephant, the moſt ſingular 
rgan is his trunk, or proboſcis. It is compoſed of mem« 
branes, nerves, and muſcles; and it is at once an inſtru- 
ent of feeling and of motion. The animal can not only 
ove and bend the trunk, but he can contract, lengthen, 
nd turn it on all ſides. The extremity of the trunk ter. 

inates in a protuberance that ſtretches out on the upper 
ide in the form of a finger; by means of which he lifts from 
he ground the ſmalleſt pieces of money; he ſelects herbs; 
and flowers, and picks them up one by one; he unties the 
nots of ropes, opens and ſhuts gates by turning the keys, 


ind, in the bottom of the cup are the apertures of the 
wo organs of ſmelling and reſpiration. This hand of 
e elephant poſſeſſes ſeveral: advantages over that of the 
human. It is more flexible, and equally dexterous in lay- 
ing hold of objects. Beſides, he has his noſe in his hand, 
and is enabled to combine the power of his lungs with the 
action of his finger, and to attract fluids by a ſtrong ſue- 
ion, or to raiſe heavy bodies by applying to them the 
edge of his trunk, and making a vacuum within by à vi- 
gorous inſpiration. Hence, delicacy of feeling; acute / 
nels of ſmelling, facility of movement, and the pqwer of 
ſuction, are united at the extremity of the elephant's trunk. 
Of all the inſtruments which Nature has heſtowed on her 
molt favourite produttions, the trunk of the elephant ſrems 


is not only an organic inſtrument; but a triple ſenſe, whoſe 
united functions erchibit the effects of that wonderful ſa · 
gacity which exalts the elephant above 3 


* 


ate, we perceive in his eyes the order and ſucceſſion of 


hey lie flat on the head, and are commonly pendulous z 


or puſhing back the bolts. In the middle of this protu - 
derance or finger, there is a cavity in the form of a cup, 


to be the moſt complete; as well as the moſt admirable. It 
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| HK ; peds. He is not fo ſubject, as ſome other animals, th 
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errors of viſion; becauſe he quickly rectifies them hy 
the ſenſe of touch; and, by ufing his trunk as a long 
arm, for the purpoſe of touching remote objects, he ac, 
quires, like man, clear ideas of diſtances. : But, othe 
animals, except fuch as have a kind of arms and hand 
can only acquire ideas of diſtances by traverſing ſpace 
with their bodies. Delicacy of feeling, the flexibility d 
the trunk, the power of ſuction, the ſenſe of ſmelling 
and the length of the arm, convey ideas of the fubſtance 
of bodies, of their external form, of their weight, 9 
their falutary or noxious quabties, and of their diſtanca 
Thus, by the fame organs, and by a fimultaneous ad 
the elephant feels, perceives, and judges of, ſeveral thing 
at one time. Ir is by virtue of this combination of ſe 
ſes and faculties in the trunk that the elephant is enable! 
to perform fo. many wonderful actions, notwithſtanding 
the enormity of his maſs, and the di tions of hi 
form. The thickneſs and rigidity of his body; the ſhon 
neſs and ſtiffneſs of his neck; the ſmallneſs of his head; 
the largeneſs of his ears, noſe, and tuſks; the minute 
neſs of his eyes, mouth, genitals, and tail; his ſtraigbt 
clumſey; and almoſt inflexible limbs ; the ſhortneſs and 
 fmalllnefs of his feet; the ' thickneſs and callofity of hi 
ſkin; all theſe was” ans are the more obvious and dil 
greeable, becauſe they are modelled on a large ſcale, 2 
moſt of them are peculiar to the elep fs = 

From this ſingular conformation, the animal is fubjeRed 
many inconveniences. He moves his head with dif 
* 092mm rh turn back without making a large 
circuit, For this reaſon, the hunters attack him behind, a 
on the flanks, and avoid the effects of his rage by circe 
lar movements. He cannot feize any object on the grout 
with his mouth, becauſe his neck is too ſtiff to allow hi 
head to reach the earth. He is, therefore, obliged to lf 
hold of his food, and even of his drink, with his noſe 
and then convey them to his mouth. It is likewiſe a cov 
fequence'of this ſtructure, that the young elephants n 
faid to ſuck with their noſe, and afterwards pour the mill 
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ee 
or THE STRUCTURE or BIRDS. 


FR OM. the figure and movements of the feathered 
ribes, we ſhould be led to imagine that the iruQure of 
heir organs was extremely different from that of qua- 
Irupeds, Their -c2conamy and manner of living required 
ome Variations in their frame. But thoſe variations are 
y no means ſo many or fo great as might be expettcd. 
nitead of hairs, their bodies are covered with feathers, 
hich, beſide the beautiful variety of their colours, pro- 
ect this claſs of animals from the aſſaults of rain and cold. 
They have only a couple of legs; but Nature bas furniſb- 
them with two additional inſtruments of motion, by 
rhich they are enabled to rife from the ſurface af the 
arth, and to fly with amazing rapidity through the airs 
The wings are articulated with the breaſt-bone, and 
eir motions are performed hy muſcles of remarkable 
trength. Many birds are continually paſing through 
zedges and thickets,” To defend their eyes, therefore, 
rom external injuries, as well as from too much light 
{hen flying in oppoſition; to the rays of the ſung: they 
re furniſhed with a membrane called membrana nidtitens, 
rhich, like a curtain, can at pleaſure he drawn over the 
hole eye. This covering is neither opaque not pellueid;; 
ut, being ſomewhat tranſparent, it allows as manycray: 
o enter as render any object juſt viſible, and enable hem 
o direct their progreſs through the air. It is by the in- 
rumentality of this membrane that the eagle looks at 


in in ſuch a manner that they naturally lie back ward 
om the head z and allo the rain to run off their bodies, 
ad, by turning their heads in oppoſition to the Wind, 
prevent the wind from rumpling their feathers, aul um. 

arding their flight. Beſide this proviſion, k. 
irds terminates in a large gland, which ſecretes an oily 
ubltance. When the feathers are too dry, or any way 
ordered, the animals ſqueeze this gland with their 818 


* 


ze ſun. The feathers of all birds are inſerted; into the 
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72 THE PHILOSOPHY 
extract the oil, and with it they beſmear and dreſs the 
feathers. By this means the admiſſion of water is totally 
E Birds have no ſeparate ribs; but the breaſt 
i - ne, which is very large, joins the back bone, and ſup 
= plies | their place. 
4 With regatd to the external figure of birds, the forn 
0 of their bodies is nicely adapted to their manners, and the 
4 mode of life they are 'deſtined to purſue: By ſtriking 
due air with their wings, they move forward in that ele 
_ - ty and their tail ſerves them as a rudder to direct their 
"x cCourſe. Their breaſt-bone, inſtead of being flat, riſa 
= gradually from the ſpine and terminates in a ſharp ridge, 
or keel, which enables them to cut the air with greater 
facility. For the ſame purpoſe, the heads of birds are 


proportionally ſmaller'than thoſe of quadrupeds, and mol 0 
of them terminate in light — beaks. They t 
are likewiſe deprived of external ears *, and of protube b 
rant noſtrils. Their tails, inſtead of vertebra, muſcles fc 
and ſkin, conſiſt entirely of feathers. They have no pes b 
dulous ſcrotum, 1 no bladder, no — uterus. Neither 
Have they an epigl tho of them poſſe a 
great powers of — — n ſome of them may evt 
de taught to articulate words. To lighten their beaks, o 
they are deprived of lips and teeth; and their abdomen ti 

n 


or delly is proportionally fmall and narrow. 
Prom this general view of the external figure and ſtrus 

ture of birds, it is apparent, that Nature has deſigned 

N them for two diſtinct kinds of motion. They can, a 
: Pleaſure, either walk on the ſurface of the earth, or mount 


_ aloft, and penetrate the airy +, ops ve 2 ſwift 


2 "Some. beruhende, in the internal agu of vir 
" deſerve our notice,” 

Like quadrupeds, the ene uber are Wided int 
\granivorous and carnivorous ; and their manners and di 


2 e bebe er Nr _ — 
. — * 
bind re defies of nee en fo called, — 


e of this extenſive claſs of animals the meatus auditoris, or 
fice — to A cars, is ſurrounded by feathers which ere elegavily 2 


ſed, kke diverging radii, Se A Gi eee 
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In the granivorous claſs, the œſophagus, or gullet, runs 
doun the neck, and terminates in a pretty large mem- 


al Yranous fac, called the ingluvies, or craw, where the food 
ups macerated, and partly diſſolved by a liquor ſecreted 

from glands ſpread over the ſurface of this fac. Some 
IM birds, as the rooks and the pigeon kind, have the power 
the of bringing up the food from this ſac into their mouths, 
ing and feeding their young with it in a half-digeſted form. 
ele. After macerating for ſcme time, the food paſſes through 


heir the remainder of the gullet into another ſpecies of ſto- 
iſe mach denominated ventriculus ſuccenturiatus, which is a 
ige continuation of the gullet. re the food receives a far- 


ther dilution. From this ſecond ſtomach, the food is 


ater 

are tranſmitted to the gizzard, or true ſtomach, which confiſts 
aol of two. very ſtrong muſcles, covered externally with a 
hey tendinous ſubſtance, and lined with a thick, firm .mem- 


the brane, The remarkable ſtrength of the gizzard was 
lex formerly ſuppoſed to aſſiſt the digeſtion of granivorous 
Deb birds by attrition. But, this notion has of late been en- 
thet tirely exploded; for Doctor Stevens, and, after him, Spal- 
fek lanzani, have demonſtrated, by unequivocal experiments, 
vel that digeſtion is performed ſolely by the diſſolving powers 
aks of the gaſtric juices *. The other inteſtines are propor- 


nivorous birds. | „ | 

The ſtructure of the heart, in granivorous birds, is 
nearly the ſame with that of quadrupeds. 

The lungs hang not looſe in the cavity of the thorax, 
but are fixed. to the .back-bone : Neither are they divided 
into lobes, as in man and other animals whoſe ſpines 
admit of conſiderable motion. They are red, f bo- 
dies, covered with a membrane that is pervious, and com- 
municates with the large veſicles, or àir-bags, which are 
ſpread over the whole abdomen. Theſe veſicles, 
diſtended with air, zender the bodies of birds f Maur 
light. They likewiſe ſupply the place of a dia hragm, 
and ſtrong abdominal muſcles. They produce the ſame 


tionally larger, and much longer, than thoſe of the car- 


eects on the viſcera as theſe muſcles would haye done, 
in th Lk 3: $2 2c! s Wh . without 
got * See St Nl n W 5 

diſpe e Stevens Diſſe ri. Med [ks „ De Aliment im Conc fione, Edi 1777, 
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without the inconveniency of giving an additional weigh 
to the body. * 
Birds have no bladder of urine: But a blueiſh- colou n: 
ed canal, or ureter, is ſent off from each kidney, an 
terminates in the rectum. Their urine is diſcharged alony 
with the fæces. It is a whitiſh ſubſtance, and turns chalk 
when expoſed to the air. ee rig FG 
The teſticles of the male are ſituated on each fide d 
the back- bone, and are very large in proportion to the 
fize of the animal. From the teſticles proceed two ſe 
minal ducts, which at firſt are ſtraight, but afterward 
acquire a convoluted form, as in the epidydymus of man, 
Theſe ducts terminate in the penis, of which the cock 
has two, one on each fide of the common cloaca. The 
are very ſmall and ſhort; and, from this circumſtance, 
they long eſcaped the notice of anatomiſts. or 
In the female, the cluſter of yolks, being analogous uo 
the human ovaria, are attached to the back-bone by : WP"! 
membrane. This membrane is very thin, and continus 
down to the uterus. The yolk, after ſeparating from its e 
ſtalk, paſſes into a canal called the infundibulum, where in 
it receives a gelatinous liquor, which, with what it farther 
acquires in the uterus, compoſes the white of the egg 
The uterus is a large bag, ſituated at the end of the in. es 
fundibulum, and is full of wrinkles on the inſide. Here WWF" 
the egg receives its laſt covering, or ſhell, and is puſhed 
out of the vagina at an aperture placed immediately above 
the anus. 7 WINK I. PL 
From this deſcription of the ſtrutture of granivorou WI: 
birds, the anal between them and the. herbivorou t. 
adrupeds is conſpicuous. In both, the number of their m 
omachs, the length and capacity of their inteſtines, and 
the quality of their food, are very ſimilar. But, thu 
analogy is not-confined to ftruQture and organs: It extends 
to manners and diſpoſitions. Like the herbivorous qu» e 
drupeds, this order of birds are diſtinguiſhed by the gen- 
tleneſs and. complacency of their tempers. Contented 
with the ſeeds of plants, or ſmall inſects, the ſtronge! 
neyer wage war with the weaker. Their chief attention 
is occupied in procuring food, in hatching and * 
| | | their 
in 


OF NATURAL HISTORY. 55 


zeir young; and their vigilance is kept perpetually ac- 
ive in eluding the ſnares of men, and other rapactous ani- 
nals. The whole are a timid race, and many of them 
re ſo tractable that they may eaſily be rendered domeſtic. 
lan, accordingly, ever-attentive to his intereſt, has not 
ailed to derive advantage from the innocence and ſtupi- 
lity of theſe animals. Of the gallinaceous and duck 
ind, which are the moſt prolific, and conſequently the 
noſt profitable, he has chiefly ſelected the hen, the gooſe, 
he duck, the turkey, and the peacock. In this ſelection 
ze has diſcovered his ſagacity; for, inſtead of pairing, 
heſe birds are polygamous, one male being ſufficient to 
ertilize a number of females, which is a great ſaving in 

e article of food. : 

With regard to carnivorous birds, their general con- 
ormation is nearly the ſame with that of the granivo- 
ous kind. They have the ſame number of ſtomachs ; 
but all of them are ſmaller, and weaker. Their inteſtines 
re alſo much ſtrorter. To enable them to procure food, 
ey are obliged to fly quickly, and continue long on the 
ing. Their wings, accordingly, are proportionally long- 
r, and they have more ſtrength in their muſcles. For 
be purpoſe of ſeizing and devouring prey, Nature has 
deſtowed on them ſtrong hooked bills, and long ſharp 
laws, or pounces. They have alſo large heads, ſhort 
ecks, ſtrong brawny thighs, and ſharp-ſighted eyes. 

Like rapacious quadrupeds, birds oor are capable 
f enduring hunger for a great length of time. This 
aculty is, perhaps, acquired partly by habit; becauſe the 
btaining of their food is often very precarious. | The 
males are larger, ſtronger, and more beautiful both in 

pe and plumage, than the males. For this teaſon, the 
ale hawks are called tercels, or thirds, becauſe they are 
ppoſed to be one third leſs than the females. Nature 
ems to have beſtowed this ſuperiority of ſize and ſtrength” 
pon the female, becauſe ſhe is obliged to procure food ' 

oth tor herſelf and for her progeny, . 

The analogy between the ſtructure of rapacious birds 
nd carnivorous quadrupeds is obvious. Both of them 


e provided with weapons which indicate deſtruction and” 


rapine. 
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36 rr PHILOSOPHY 
rapine. Their manners are alſo fierce and unſocial. Thy 
never, if the vulture be excepted, herd together in flock, 
like the inoffenſive granivorous tribes. When not on th 
wing, they conceal themſelves on the top of ſequeſtere 
rocks, or in the depths of the foreſts, where they ſpend 
their time in ſullen ſolitude. Thoſe of them which feel 
upon carrion, as the raven, have the ſenſe of ſmelling f 
We: that they ſcent dead carcaſes at amazing diſtances 
Beſide theſe great diviſions of birds into granivoroy 
and rapacious, whoſe manners and diſpoſitions perfed 
coincide with the ſtructure of their bodies, there are other 
tribes to whom Nature has given peculiar organs. In il 
theſe deviations from the common ſtruQture, a ſingularity 
in the mode of living, and the ceconomy of the anima, 
is the invariable reſult. 5 
* Like the amphibious animals, a number of fowls lin 
chiefly in the water, and feed upon fiſhes and aquatic in 
ſets. To enable them to ſwim and to dive in queſt d 
food, their toes are connected together by broad men. 
branes, or webs. By ſtretching their toes, and ſtriking 
the water backward with theſe webs, their bodies ar 
moved forward, and they employ their tall as a rudder t 
direct their courſe. Without theſe additional inftrument, 
"fowls could not ſwim ; and, accordingly, ſuch birds n 
are not provided with webs never take to the water. Bu, 
thoſe furniſhed with webs have ſuch a ſtrong propenſity 
to water, that, when reſtrained from their favourite cl 
ment, they diſcover the greateſt uneaſineſs, and, wha 
their liberty is reſtored, they fly in A direct courſe eiths 
to the ſea, a river, or a lake; 

There is another tribe of aquatic birds; ſome of hid 
1 50 upon filhes and inſects, and others Jive ncipalh 
by ſucking certain juices from mud. Both Gele kind 
frequent marſhy places; or the margins of lakes and riven 
They do not ſwim, but wade, in queſt of food. Thi 
_ fingularity i in their manners required a correſpondent 
riation in their form and ſtructure. To enable them t0 
wade in waters and in mires, Nature has provided then 
with long legs, naked of feathers for a conſiderable ſpat 
— oo the knees.” Their toes are not, like thoſe of tht 
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:mmers, connected by continued membranous webs* 
Moſt of them have likewiſe very long necks and bills, to 
nable them to ſearch for and apprehend their food. To 


q hoſe tribes belong the crane, the herons, the bittern, or 
nd iredrum, the ſtork, the ſpoon-bill, the woodcock, the 
ed nipe, and many other ſpecies. 


Having given a general idea of the ſtructure and S co- 
nomy of birds, we ſhall next make a few remarks on the 
orm and manners of fiſhes. | | 


Wor THE STRUCTURE AND ORGANS OF FISHES. 


IT is one great and benevolent intention of Nature, 
that no part of the univerſe ſhould be deprived of inhabi- 
tants. The earth, the air, the waters, are full of living 
beings, who are not only conſcious of their exiſtence, but 
enjoy degrees of happineſs proportioned to their natures, 


ral ſcale of animation. The different elements in which 
they live neceſſarily required a variety in their form, their 
food, and their manners. The inhabitants of the earth 


u. waters are next to be conſidere d. | 

ſit The bodies of moſt fiſhes are covered with a «ſtrong, 
ele thick ſkin, in which numberleſs ſcales are inferted in an 
het imbricated form, or like tiles on the roofs of houſes. 


Many of them, and particularly thoſe which are ſhaped 
like the cod, the trout, and the haddock, have a longitu- 
dinal line on each fide. In theſe lines there are a number 
of {mall ducts, or apertures, which throw out a mucous 
ſubſtance that lubricates their ſkins, and ſeems to anſwer 


moſt of our internal organs. 7 
Fiſhes are deſtitute of hands and feet. Their prope” 
ive motion, therefore, is performed in a manner different 


hen from that of quadrupeds and birds. Their inſtruments / 13 
pac of motion are ſins, or machines conſiſting of a number. i 
4 of elaſtic beams, conneRted to one another by firm mem- 


and the purpoſes they are deſtined to anſwer in the gene- 


and air have already been partially deſcribed : thoſe of the 


the ſame purpoſes as the mucous glands or ducts pond in 


branes 
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branes. Their tails are of the ſame texture. Their ſpiny 
is remarkably flexible toward the poſterior part. of th 
body, and here the ſtrongeſt muſcles are likewiſe inſerted 
They have a power of contracting and dilating their tails 
pleaſure ;\ by which means, and by the aſſiſtance of thy 
fins, they move forward in the ſame manner as a boat with 
oars on its ſides, and a rudder at its ſtern. Fiſhes have n0 
neck: As they ſeek their food in a horizontal poſition, 
and can move their bodies either upward or downward, 
long neck would neceſſarily have impeded their motion 
through the water. A W%, 

The form of fiſhes is extremely various; and, if thei 
hiſtory were ſufficiently known, the connection between 
r Aude and their manners would be equally apps. 
rent as in the other tribes with which we are better ac- 

uainted. Some fiſhes are long and cylindrical, as the 
ea-ſerpent, and all the eel-ſhaped ſpecies. The eel-kind, 
from their figure, are enabled to trail their bodies along 
the bottom, and to conceal themſelves below the ſand, or 


mud. Others are leſs cylindrical, and proportional) 


ſhorter, as the mackrel, the cod, the herring, the falmon, 


&c.. Theſe, from the number and poſition of their fins, 
as well as from the ſhape of their bodies, are deſtined for 
quicker motion, and for travelling to great diſtances in 
queſt of food, or for ſpawning in ſhoals or in rivers, Other, 


as.the flounder, the ſkate, the turbet, torpedo, &c. are 
broad and compreſſed. Theſe, like the eel-xind, frequeni 
muddy bottoms. Others are triangular, quadtangular, 
round, &c. Beſide thoſe which approach to regular f. 
gures, the variations and compoſitions are fo numerous, 
that the forms of fiſhes are much more diverſified than 
thoſe of quadrupeds, or birds. To defend themſelyes + 
gainſt their enemies, many fiſhes are armed with ſtrong, 
ſharp ſpines, or prickles. For the ſame purpoſe, and like- | 
wiſe for wounding, or killing their prey, ſome have la large 
horn on their front, and others a ſword, or rather a ſav, 
which are tremendous weapons. The more timid and 
defenceleſs tribes are endowed with the faculty of rapid 
motion ; and ſome of them have fins ſo large and flexible, 
that, when hard purſued, they are enabled to leave = 
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atural element, to dart through the air to conſiderable 
iſtances, and diſappoint the deſigns of their enemies. 
Fiſhes are as much diverſified in ſize as in figure. The 
ean produces the largeſt animals which now inhabit this 
lobe. The enormous maſſes of the whale and walrus 
ibes far exceed thoſe of the elephant, rhinoceros, or ri- 
r-horſe, the largeſt terreſtrial animals of which we have 
ny proper knowhdae. From the immenſe bones, how- 
er, found in Siberia, and many parts of Europe, we 
re induced to believe, that land animals have formerly 
xiſted whoſe fize muſt have been much larger than that 
f the preſent elephant. This animal, whoſe ſpecies is 
w ſuppoſed to be extinguiſhed, is known among natur- 
iſts by the denomination of the mammouth. Near the 
ver Ohio, ſome prodigious bones and teeth have lately 
en diſcovered, which indicate an animal of incredible 
zynitude*. | 


als, are furniſhed-with a back-bone and ribs, which run 


xd, and the fins, all the muſcles and inſtruments of mo- 
dn, are attached. | | 


t in ſome, as the mullet, ſturgeon, &c. the teeth are 
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With retard do internal ftrudture, Sihes,; Bike land ami 


The mouths of moſt fiſhes are furniſhed with teeth; 


anting. In ſome, the teeth are ſituated on the jaw-bones, 


om the head to the tail. To theſe, the bones of the 


are others, on the tongue and palate. The teeth of fiſbes 
ell e principally deſigned for laying hold of and detaining 
7 eir prey, which they generally ſwallow entire. For 


18 purpoſe, the teeth are commonly ſerrated, or bent 


us, ward, like tenter-hooks. By this ſtructure, ſmall fiſhes - 

aan e eaſily forced downwards, and their return is at the 
* me time prevented. 280 2, dine: ee 
1 In fiſhes, the organ of ſmelling is large; and they have 
ke. 


* 


by into their . ee 


It was formerly doubted whether fiſhes were endowed 


pi oved ; becauſe it has been found, that, like other 
4 \ y animals, 
ural A Memoir on the ſubje& of theſe large American bones will ſoon be laid be- 


the Philoſophical Society of this city. 


power of contracting and dilating, at ane the 


th the ſenſe of hearing. But, that doubt is now fully - 
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animals, they have a complete organ of hearing, and thy 
water is a proper medium for the conveyance of ſou 
Beſides, in the ſkate, and ſome other genera, the learn 
and ingenious Dr. Monro, Profeſſor of Anatomy in th 
e of Edinburgh, has lately diſcovered an apertys 
which leads directly to the internal parts of the ear. 
The gullet of fiſhes is ſo ſhort that it is hardly to 
diſtinguiſhed from the ſtomach, which is of an obloy 
figure. The guts are very ſhort, making only three co 
- yolutions, the laſt of which terminates in the comma 
vent for the fæces, urine; and ſemen. From this ſry 
ture of the ſtomach and inteſtines, analogy would le 
us to conclude, that fiſhes live chiefly upon animal foo 
Experience, accordingly, teaches us, that almoſt all fila 
prey upon the ſmaller kinds, and even devour their o 
young. The liver is proportionally large, of a whitif 
colour, and ſituated on the left fide. The gall-bladd 
lies at a conſiderable diſtance from the liver, and diſchy 
ges the gall into the gut. In fiſhes,” the organs of get 
ration are two bags ſituated in the abdomen, and unitin 


near the anus. In the male, ' theſe bags are filled with 
thick whitiſh ſubſtance called the mit, and in the fem 


with an infinite number of minute eggs called the 


At the ſeaſon of 28 the bagg of both male and 
male are-greatly iſtended; but, at other times, the n 
organs can ſcarcely be diſtinguſhed from thoſe of 


Tkbe fwimming bladder is an oblong, white, membn 
2 which contains nothing but a quantity of elall 
air. It lies cloſe to the back-bone, and has a pretty {tra 

_ muſcular coat. By contracting this coat, and, of court 
condenſing the air it contains, ſome fiſhes are enabled 
render their bodies ſpecifically heavier than water, and! 
fink to the bottom; and, when the muſcular fibres c 
to act, the air dilates, and makes their bodies ſpecifics 
lighter. + By this curious piece of mechaniſm, the an 
have the power of ſinking to the bottom, or 'vf riſing 
the furface.. According to the different degrees of 0 

traction and dilatation of this bladder, fiſhes can, at pi 
| e i 
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ſure, keep themſelves higher or lower in the water. Hence 
founders; ſoles, ſkate, and other ſiſhes which Have no 
ſwimming bladder, always grovel at or near the bottom. 


der, that dead fiſhes which are furniſhed with it uniformiy 
riſe to the ſurface. The air- bag, in ſome fiſhes, commu- 
nicates, by a duct, with the gullet, and, in others, with 
the ſtomach, At the upper end of the air-bag, there are 
red-coloured glandular bodies connected with the kidneys. 
From the kidneys the ureters proceed downward to their 
inſertion in the urinary bladder, which lies in the lower 
part of the abdomen, and the urethra terminates in the 
"Ro | ü | Fo 

Fiſhes have a' membranous diaphragm, or midriſf, that 
forms 2 ſack in which the heart is contained. The heart 
is of a triangular figure. It has only one auriele, one 
ventricle, and one great artery, This artery, inſtead of 
ſupplying all the parts of the body, as in the frog, is 
diſtributed entirely on the gills. All the branches termi- 
nate there, and become at laſt ſo ſmall that they eſcape 
the naked eye. The branchie, or gills, he in two. large 
ſlits on each fide of the head, and are analogous to the 


Te and on each xt of them are immenſe numbers 
of fibrils, reſembling fringes. . The gills are ually 
E eorien Foul the pins ANN 
water, and the action of the muſcles. They are covered 
with a large flap, which allows an exit to the water: necef- 
arily taken in by the animals every time their mouths are 
opened. The blood is again collected by a yaſt number 
of ſmall veins, which, inſtead of going back a ſecond time 
to the heart, immediately unite, and 2 

dens, which ſends off branches to ſupply all the parts of 
the body,.except the gills. From the extremities of theſe 


Ihe heart nearly in the ſame manner as in other animale, 
The orgatis by which the autfitious part of the food 
of fiſhes is extracted and-conveyed to the general maſs of 
blood, and known by the names of laQteal, abſorbent, 
and lymphatic, veſſels, are * analogous to thoſe of men 
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It is likewiſe a conſequence of the relaxation of this blad- 


lungs of land-animals. The figure of the gills, is ſemi- 


rm an avrth deſren- 


branches the blood is collected by veins, and returpet to 
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and „that it is unneceſſary to deſcribe them 
For t fame reaſon, no deſcription ſhall be given of the 
- nerves, which, as in other animals, ceed from the 

brain and ſpinal marrow, and are distributed over even 


of fiſhes, it is almoſt needleſs to remark, that, though 


| W 


lers, ſomewhat CNA net-work. 
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part of the body. 
Having finiſhed this ſketch of the ſtructure ad organ 


they live in a different element, and vary greatly from 
land- animals in figure, Nature, in the formation of thei 
bodies, in the mode of their nutrition, reſpiration, and 
ſenſation, has acted upon the fame great and gener 


We are, now, to take a view of the firathire of in 
ſes, a numerous claſs of animals, moſt of whom reced: 
farther from the common mode of mene, than an 


or THE STRUCTURE OF INSECTS. 


m the firſt chavter, a few obſervations were matt 
concerning the ſtructure and organs of inſects, in orde 
to-ſhow more clearly the anal es between animals and 
vegetables. Theſe i 18 unnece 47 to repeat. We ſha, 
therefore, proceed to a more particular examination d 
the firuQture of inſeQs, and to 2 the connection be 
tween that and their manners. 

Inſects exhibit ſuch an immenſe variety in figure, c 
four, and diſpoſition of parts, that Naturaliſts bave. found 
it neceflary to arrange them into different tribes, or ks 
milies. Theſe tribes are diſtinguiſhed from one anothe 
25 certain peculiarities in the ſtructure of their bodies 
1 n e divifiou of inſets is derived iy 


4 


It may not, however, be improper to obſerve, that this ieee or Ind 
c 25 which ſeem to conſlitute an eſſential part of the abſorbent ſyls 
10 man, 8 ds, and in birds, have not, hitherto, been diſcovered in af 
genus of But, in fiſhes, and in the amphibious animals, which are lib 
wie gelinge of hee glands, th he be, phatics form a ar number of plexus ; 
_the, progreſs of the lymph being thus ere M. Maſcagni ſuppoſes that all f 
uſes of theſe glands 1 222 the veſſels then 
ſelves. D ands: but, to make amends for this 
- cumflance, Nature bas formed the lym of this claſs of animals into frye 
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ents of motion are compoſed. They are diſtinguiſhed 
om all other animals by many peculiarities of form. 


oft inſets have fix ; and many of them have eight, ten, 
ourteen, ſixteen, eighteen, and even a hundred, legs. 
Beſide the number of legs, inſets are furniſhed with an- 


and examine the ſubſtances they meet with, are compo 


br s are totally unknown. Bur, the ſlighteſt attention to 
any he manner in which ſome inſects employ their feelers, 


will ſatisfy us of at leaſt one uſe they derive from theſe 
organs. When a wingleſs inſect is placed at the end of 
z twig, or in any ſituation where it meets with a vacuity, 
t moves the feelers backward and forward, elevates, de- 
preſſes, and bends them from ſide to fide, and will not 
advance farther, leſt it ſhould fall. Place a ſtick, or any 
other ſubſtance, within reach of the feelers; the animal 
Immediately ous them to this new object, examines 
whether it 18 ſufficient to ſupport the weight of its body, 
and inſtantly proceeds in its journey. Though moſt in- 
ſects are provided with eyes, yet the lenſes of which they 
onſiſt are ſo ſmall and convex, that they can ſee diſtinctiy 


ut at ſmall diſtances, and, of courſe, maſt be very in- 
ul competent judges of the vicinity or remoteneſs of objects. 
ro remedy this defect, inſects are provided with feelers, 
the which are perpetually in motion while the animals walk. 
es. By the ſame inſtruments, they are enabled to walk with 
iro WG fety in the dark. Ol ee“ "jt Sb pct, 


| 1 ' $1 

th No other animals but the inſect tribes have more than 
„ vo eyes. Some of them have four, as the phalangium; 
chers, as the ſpider and ſcorpion, have eight 2 In a 
e inſects, the eyes are ſmooth ; in all the other hey 
re hemiſpherical, and conſiſt of many thouſand Ati | 


ſenſes, The eyes are abſolutely immoveable: But, this 
defect is ſupplied by the vaſt number of lenſes, which, 
from the diverſity of their poſitions, are capable of view- 

| 1 > ing 


hy wk a * | EY 
circumſtance of their having or wanting wings, and” 
om the number and ſubſtances of which theſe inſtru- 


one of the other claſſes have more legs than four. But, 


ennæ, or feelers. Theſe feelers, by which inſeQs grope . 


pf a great number of articulations, or joints. Linnæus, 
and other naturaliſts, maintain, that the uſes of theſe feel- 
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| except a numerous tribe. of en n has more 


| diſtinguiſhed into males and females. But, the bee and 
harren: And the earth- worm, and ſeveral ſhell-inſects, au 


ner as in other oviparous animals. 


niſn propet ſood for the worm or caterpillar, that is to be 


the faculty of generation. After contin 


| tionleſs, and ſeemingly inanimate, during the whole winter. 


goes 
individual animals are threefold; which renders the know 
| _—_— inſects n complicated, as we muſt be 2c 
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direction. By the N and con, 
— * of Fer wat 2h which produce the ſame effeQ as thy 
the claſs of a microſcope, inſects are enabled to ie 
bodies d at * wh minute to be perceive by he bumay 


e 


Another peculiarity deſeryes our notice. No animal, 


than two wings. 
-With regard to ſex, quad 


s, bird ing fiſhes, are 


the-ant-furniſh examples of neuters, which are abſolutch 


hermaphrodite, each individual poſſeſſing the pc pon. 
ers of both male and female. 

It is likewiſe remarkable, that all winged inſecds under, 
go three metamorphoſes, or changes of form: The egg 
diſcharged from the body of the female in the ſame man- 
By a Wonderful in. De 
ſtinct, theſe ſeemingly · ſtupid creatures uniformly depoſi 
their eggs on ſuch animal or vegetable ſubſtances as fur. 


hatched by the heat of the ſun. The worm, or.caterpillar, 
is the fiſt ſtate. The bodies of caterpillars are fot: and Wi: 
moiſt. Tbey have no wings, and are totally deprived d 
for ſome 
time in this reptile ſtate, they are transformed into a chry- ra 
ſalis; which is drier and harder than the caterpillar. I be 
of ſome inſects are naked, and thoſe nr por es 

covered with a ſilken web, ſpun by the animals before ther 
change is completed. In this ſtate, many of them he mo- 


When the ſpring or {ſummer heats return, they burſt from 
thein laſt, priſon, and, from vile reptiles, are transformed 
into beautiful flies. In this perſect ſtate they are exceed- 


ingly active, fly about in queſt of their mates, and, after de) 


propagating their ſpecies, the females depoſit their eg ®" 
and the ſame circle of animation and change ualh ert 
round. Hence, the ſtructure and figure of the ſame 


quain! 
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OF NATURAL HISTORY. 
ainted with them in the ſeveral forms they ſucceſſiyely 
There is another peculiarity: in the ſtructure of infolts. 
hey are deprived of bones. But, that defect is ſupplied 
ſome, by a membranous or muſcular ſkin, and, in 
chers, by a cruſtaceous or horny covering. In this cir- 
inſtance, inſects reſemble the ſhell-animals, whoſe bones 
onſtitute the external parts of their bodies. en 
In general, the bodies of inſects are compoſed of a head, 
unk, and abdomen. The head is commonly attached 
> the trunk by a joint, or articulation, Beſide eyes, feel- 
s, and mouth, the heads of ſome -inſeQs are furniſhed 
ith palpi fixed to the mouth; and they are either four 
ſix in number. Each of them conſiſts of two, three, 
four, joints, and are often miſtaken for the antennæ, or 
elers. Theſe inſtruments ſeem ta ſerve the animals in- 
ead of hands; for they employ the palpi to bring the 
bod to their mouths, and to keep it Ready while eating. 
is alerted by Linnæus, and other naturaliſts, that the 
eads of inſects are deſtitute of brains, noſtrils; and ears. 
he minuteneſs of the animals under conſideration may: 
ave hitherto. prevented us from diſtinguiſhing theſe or- x 
ans. If they want a brain, it is certain that their ſenſe 
f ſeeing is acute; and we know that they are »mply ſup-—-- 
lied with nerves, which produce the ſame effects as > af 
rain in larger animals. If they are deprived of noſtrils, 
5 lighteſt — muſt 88 that ſome of 2 1 
ofſeſs the ſenſe of ſmelling in a very high degtee. Upon 
ny other ſuppoſition, 7 ſhould the different ſpecies of 
es, the moment they eſcape from the chryfalis ſtate, 
iſtinguiſh, and directly approach, the different animal and 
egetable ſubſtances Nature has deſtined for their reſpect ?. 
e nouriſhment? A piece of meat is no ſooner expoſes 
o the air than it is covered with fleſh-flies, upon which 
dey both feed and e their eggs. Without this ſenſe, 
ow ſhould waſps, and other flies, be allured from conie. 
able diſtances” into bottles 'enerafted with honey, or 
lolaſes ? Theſe, and fimilar a&ions, cannot be.effects of; 
git; for the diſtance, the minuteneis, and frequently the: 
1 oth ate $02 mh RA PSY, 4-2 
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1 26th. THE PHILOSOPHY 
poſition of the food, render it impoſſible for the eye 
diſcover thoſe fubſtances to which they inſtantly reſort, 
With re to hearing, it is more difficult to determi 
whether 1 de endowed with this ſenſe. We can judy 
of it, not by the knife of the Anatomiſt, but by the 2 
fections motions of the animals themſelves, Sever; 
trials I have made on houſe-flies incline me to think thy 
theſe animals poſſeſs a ſenſe of a nature ſimilar, at leaſt, y 
that of hearing. At the diſtance of three or four feet, 
ſmart ſtroke, even upon a ſtone wall, alarms and puts then 
to flight. But, this may partly be attributed to the wi 
bration in the wall, or the concuſſion of the air, produce 
by the ſtroke. To obviate this difficulty, at the = dil. 
ance of between three and four feet, I ſtruck the air 6 
Pon with a bookbinder's folder, without giving th 
leſt alarm to the flies. But, when I ſtruck the Fd 
. againſt the boards of a book, which I held in my hand 
and made a fmart noiſe, the animals were inſtantly alarm 
ed, and flew off at the ſecond ſtroke.” The fame effect i of 
produced in a room juſt light enough to render the ab 
mals viſible. Theſe trials, which I have often repeated 
ſeem to indicate that flies, if they are really deprived d 
ears, are ene with an analogous ſenſe, though wm 
are ignorant of its ſituation“. ie "of 
Naturaliſts have limited the ſenſes of infects to tho 7 
of ſeeing and feeling. But, the above remarks render ti: 
more than probable that flies poſſeſs likewiſe the ſenſes d be 
ſmelling and of hearing: Neither ſhould the ſenſe 94 tall t & 
be denied them; for, though they may be aſſiſted h 
{melling to diſcover and ſeled their food, we cannot ſup 
poſe that Nature has denied them the pleaſure which othe 
animals ſo univerſally derive from eating. Beſides, al in 
agreeable ſenſation, fimilar to that of taſte, muſt accom 
»The very learned and labotions Profeſſor Fabricius of C „bog 
added more to the maſs of our knowledge concerning inletts than 
{on now living, has been fo fortunate as to diſcover the organs of hearng ® 
the loifter, and in the crab, In theſe animals, the external orifice of the 
is placed between the long and the ſhort antennz ; whilſt the cochlea, &c. art 
unted in the upper part of the thorax (as it is called by Linneus), near the baſe 


the ſerrated projection at itt apex, or point. Por a icular account of thut 
rious diſcovery in the hiftory of ted, the reader is fwd the ſecond volu® 


of the New Copenhagen Trum ſactions, p. 375. 
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or NATURAL HISTORY. # 
any an action which removes the pain ariſing from 13 


"The mouth of inſects is generally placed u the well 


te art of the head; but, in ſome, it is ſituated in the breaſt. 
he he jaws, inſtead of being horizontal, are often tranſ- 
1 erſe, and furniſhed with teeth. The greater number of 


inged inſects are provided with a proboſcis, or trunk, an 
xſtrument by which they extract the juices from animal 
vegetable ſubſtances. The proboſcis of inſects is 4 
:chine of a very complicated nature. In butterflies, the 


en roboſcis is ſituated preciſely between the two eyes. Tho 
n. pme of them exceed three inches in length, they occupy 
cel ut a ſmall ſpace. When a butterfly is not in queſt of 
oa, the proboſcis is rolled up in a ſpiral form, ſimilar 


> that of a watch-ſpring, each ſucceſſive ring covering 


ee one which precedes. The ſubſtance of the proboſcis 
de las ſome reſemblance to that of horn. It tapers from the 
e to the extremity. It is compoſed of two ſimilar and 
m qual parts, each of which is concave, and, when 


orm three diſtinct tubes. Reaumur has rendered it pro- 
able, that theſe tubes enable the animals to extract the 
uices of plants, to conduct air into their bodies, and to 
onvey the ſenſation of ſmelling. Hence, the proboſcis of 
nſects is an inſtrument which ſerves them for a mouth, a 
joſe, and a wind-pipe. | AY 


d the thorax, and the under part the abdomen, or belly. 
he abdomen contains the ſtomach, and other viſcera. 
t conſiſts of ſeveral rings, or ſegments, and is 
vith ſpiracula, or tubes, which ſupply the want of lungs. 
e abdomen is terminated. by the tail, which, in ſome 
nſects, is armed with a ſting, a forceps, a briſtle, ar a 
ind of a claw with a moveable thumdd. 
The legs are compoſed of three parts, connefted to 
ich other by joints, and repreſent the thighs, ſhanks, 
ankles, and feet of larger animals. 
The wings of inſects are ſo diverſified in number, 
ꝛonſiſtence and colour, that Linnæus has made them the 
Poundation of the ſeveral. orders or diviſions into which 


de divides this numerous claſs of animals. Some inſeQs 
ente. : : "4: 6 are 
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The upper part of the trunk or body of inſects 10 cal- | 
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ere furniſhed with four, and others two wings, and fon 
motion. 
. Tube gt order Linnæus diſtinguiſhes by the name of ; | | 
foſt and flexible texture. This order comprehends t 


ſome time in the form of caterpillars, or grubs. 
a fatther confirmation of the connection of may 
nere with form and ſtructure, it is herg worthy of rematk 


very different kind from thoſe they conſume after tha 


ſuch plants as happen to be infected with the p4rb:iriaj 


on dung and putrid -carcaſes, are nouriſhed with tix 
purelt nectareous juices extracted from fruits and floy 


N * ts Bath 

If 3 "fs - 9 3 1 * 

1 * 7 a 1 N 

þ 1 . Mo 4 * g 

4 1 * * * 4 >. > 
e 


_ 1 * 1 1 

a? 9 9 Ys BT % . 9 AY N = 9 

K 1 4 wv 2&2 7 . * % : 
ff © c 4 4 % p Fs) 44 „ * 

. C he 


=. HE PHILOSOPHY 


= ” o 


of them are entirely deſtitute of theſe inſtrument, { 


The four-winged inſects are arranged in five ord, 


Toptera, or thoſe inſects whoſe upper pair of wings, cot 
fitt.of a hard, cruſtaceous, or horney fubſtance. Thi... 
cover and defend the under pair, which are of a mor 


hole of what is properly called ſcarabei, or the bal 
tribe. Like other winged inſeQs, all che beetles live i = 


that the fame animals, when in the ſtate of caterpillaf 
live in a different manner, and feed on ſubſtances of! 


transformation into flies. The caterpillars of the gu 
den-beetle, cock-chater, &c. lead 4 ſolitary life unde 
ground, and conſume the roots of plants. Thoſe « 
others upon putrid carcaſes, « kind of 118... 
dried (kins, rotten wood, the dung of men, and g 
drupeds, and the ſmall inſets called purerons, or vine. rd 
ters. - The devourers of the puceron contribute to cu .. 


or loufy diſeaſe. But, after their transformation ink 
flies, many of the ſame animals, which formerly fed up 


ers. The creatures themſelves, with regard to what ms 
be termed individual animation, have ſuffered no alteratios 
But, the fabrick of their bodies, their inſtruments 
motion, and the organs by which they take their ſoo 
are materially changed. The change of ſtructure, thoug 
the animals retain their identity, produces the greats 
diverſity in their manners, their œconomy, and the pc 
ersof their bodies. In the caterpillar-ſtate, theſe ad 
mals are extremely voracious, and, in many in{tanco ore. 
acquire 4 greater magnitude than they poſſeſs after trath 
formation: - but they are incapable of ing 23 

en | nec 
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oF NATURAL HISTORY. % 
pecies, and of receiving nouriſhment from the fame 
inds of food. Beſides, many caterpillars, previous to 
heir transformation, live even in a different element. 
Fhe ephemeron fly, when in the caterpillar ſtate, lives 
o leſs than three years in the water, and extracts its 
l ouriſhment from earth and clay. After transformation, 
his animal ſeldom exiſts longer than one day, during 
rhich the ſpecies is * and myriads of eggs are 
Jenofited on the ſurface of the water. Theſe eggs pro- 
juce worms, or caterpillars, and the ſame proceſs goes 
xerpetually round. | A 
Linnzus's ſecond order of inſects, or hemiptera, have 
ikewiſe four wings. But, the upper pair, inſtead of be- 

ww hard and horny, rather reſemble fine vellum. Th 
wer the body horizontally, and do not meet in a dired 
ne, forming a ridge, or future, as in the beetle tribe. 
Che whole of this order are furniſhed with a proboſcis ot 
unk for extracting their food. g 
This order comprehends ſeveral genera or kinds, ſome 
f which we ſhall mention in a curſory manner.— The 
atta, or cockroach, is an animal which avoids the light, 
id is particularly fond of meal, bread, putrid bodies, 
nd the roots of plants. It frequents bakers ſhops and 
ellars, and flies the approach of danger with great ſwift- 
jeſs —The head of the mantis, or camel-cricket, appears, 
om its continual nodding motion, to be lightly attached 
o the thorax. This inſect is regarded by the Africans as 
ſacred animal; becauſe it frequently aſſumes a praying 
r ſupplicating poſture, by reſting on its hind feet, — 
levating and folding the firſt pair. —The gryllur compre- 
ends a number of ſpecies, foie of which are called 
raſcboppers, others locuſts, and others crickets. The larvæ 
r caterpillars of the grylli, have a great reſemblance to 
he perfect inſeQs, and, in general, live under ground, 
Many of theſe inſects feed upon the leaves of plants, 
Others, which ve in houſes, prefer bread, and every 
ind of farinaceous ſubſtance: The fu/gora, or firefly : The 
breheads of ſeveral of this genus, eſpecially of thoſe that 
habit China, and other hot climates, emit a very lively 
unng light during the flight, which often alarms _ 
| M who 
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who are unacquainted with the cauſe of the appearance 
The cicada, frog-hopper, or flea-locuft : The larve, or 0 
terpillars, of ſome of this genus, diſcharge a kind 
froth or ſaliva from the anus and pores of the body, ur. 
der which they conceal themſelves from the rapacity d 
birds, and other enemies.— The papa, or water. ſcorpin 
frequents ſtagnant waters. It lives chiefly on aquatic in 
ſeQs, and is exceedingly voracious.—The cimex or bug; 
Many ſpecies of this genus feed upon the juices of plant 
and others upon the blood of animals. Some of then 
are found in waters, and others frequent houſes, amo 
which, though it wants wings, is the bed-bug, a peſtiſe 
rous inſect, which is too well known, and too general 
diffuſed, The bugs differ from other inſets by ther 
ſoftneſs ; and moſt of them emit a very fœtid ſmell. 
The aphis, puceron, or vine-fretter : Theſe inſects are ven 
common, and are generally termed the lice of the plany 
which they infeſt: The puceron, as remarked in the fil 
chapter, is viviparous in ſummer, and oviparous in ay 
tumn. Numbers of them are devoured; by the ants, u 
account, as is ſuppoſed, of a ſweet liquor with which 
their bodies are perpetually moiſtened.—Chermes : The 
larvg or caterpillars of this inſeQ have ſix feet, and at 
generally covered with a hairy or woolly ſubſtance. Tix 
winged inſects leap or ſpring with great guy; and it 
feſt a number of different trees and plants: The female, 
by means of a tube at the termination of their bodies 
inſert their eggs under the ſurface of the leaves, and tix 
worms, when hatched, give riſe to thoſe tubercles, « 
galls, with which the leaves of the aſh, the fir, and othe 

trees, are ſometimes almoſt entirely covered. 
. - The third order or tribe of four-winged inſects coulil 
of three genera, only. But, the ſpecies comprehende 
under them are exceedingly numerous. All butterfia 
and moths belong to this ps 24 Their wings are cover 
with a farinaceous powder, or rather with a kind of ſcale 
or feathers, diſpoſed in regular rows, nearly in the ſam 
manner as tiles are laid upon the roofs of houſes. The es 
gance, the beauty, the variety of colours exhibited in thel 
wings, are produced by the diſpoſition and different " 
tur 
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ures of theſe minute feathers. The inſects of this or- 
der, on account of their beauty and eaſy preſervation, 
ave always been the favourites of collectors, and parti- 
ularly of thoſe of the female ſex. When the feathers 
are rubbed off, the wings appear to be nothing more 
han a naked, and often a tranſparent, membrane. The 
feelers of the papilio, or butterfly, are thickeſt at their 
xtremity, and often terminate in a kind of capitulum, 
pr head. Their wings, when fitting, or at reſt, are erect, 
their extremities join each other above the body, and the 
animals fly about, in queſt of food and of their mates, 
uring the day.— The moths are divided into two genera, 
he one called /phinx, or hawk-moth, and the other phalæna, 
pr moth. The ' feelers of the ſphinx-are thicker in the 
middle than at the extremities, and their form, in ſome 
neauſure, reſembles that of a priſm. - The wings are, in 
general, defleQed, their outer margins declining toward 
the fides. They fly about early in the morning, and at- 
er ſun-ſet ; and, by means of their proboſcis, like the 
butterflies, — ſuck the juices of plants.— The phalena 
vr moth : The feelers of this genus are ſetaceous, and ta- 
per from the baſe to the point. When at reſt, their wings 
ure commonly deflected; and they fly during the night. 
Previous to their transformation, the caterpillars of the 
whole of this genus ſpin webs for covering and protect- 
ng the animals while in the chryſalis ſtate. From a ſpe- 
ies of this tribe mankind have derived one of the great- 
ſt articles of luxury and of commerce which now exiſts 
n the world. That ſeemingly contemptible, that diſguſt- 
ng reptile known by the appellation of the m, in its 
afſage from the caterpillar to the chryſalis ſtate, produces 
noſe ſplendid materials which adorn the thrones of Prin- 
3, and add dignity and luſtre to female beauty“. 

The wings of the fourth order, diſtinguiſhed by the 
ame of neuroptera, are membranaceous, naked, and ſo 
terſperſed with delicate veins, that they have the ap- 
dearance of beautiful net- work. Their tail has no ſting; 
but that of the male is 1 furniſhed with a kind 
if forceps or pincers. To this order belongs the tibellay4 
* 8 i , | ' * Ve 
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| ſingular. Different ſpecies of them appear from the be- 


fo _ THE PHILOSOPHY 
or dragon-fly, an inſect of very ſplendid and varieg 

colours. It is a large and well known fly; and — 
rivers, lakes, pools, and ſtagnating waters, in which the 
females depoſit their eggs. Their mode of generating 


ginning of ſummer to che middle of autumn. They ge. 
erally fly in pairs, and in à ſtraight line, the male pur. I 
ſuing the female: The organs of the male are ſituated u 

his breaſt ; When he overtakes her, with the forceps i 
His tail he lays hold of her by the neck, while ſhe, by on 
an iniſtinctive impulſe, makes the lower end of her boy 
approach the male organs. In this united ſituation they ha 
form a kind of ring, have the appearance of a double ee. 
animal, and fly along till the purpoſe is accompliſhed, em 
Under the ſame order is comprehended the phryganea, o 
ſpring-fly : The larvæ or caterpillars of this genus live 1 
the water, and are covered with 'a ſilken tube. They tio! 
- have'@ very ſingular aſpect; for, by means of a gluten, 
they attach to the tubes in which they are incloſed (mall bar 
pieces of wood, fand, gravel, leaves of plants, and nem 
unfrequently live teſtaceous animals, all of which they We! 
drag along with them. They are very commonly found n d 
in ſalads of the water- creſs; and, as they are often en 
tirely covered with green leaves, they have the appearance ente 
of animated plants. They are in great requeſt amom 
fiſhermen, by whom they are diſtinguiſhed by the name 
of one,” or cud- bait. The fly, or perfect inſect, frequent 
running waters, in which the females depoſit their eg er 
The #fh order is termed hymenoptera. In general, Mee 
inſets belonging to this order have four membranaccow ee | 
and naked wings. In ſome of the genera, however, tit "=! 
neuters, and, in others, the males, or even the females cit! 
have no wings. Their tails, except in the male ſex, a 
armed with a ſting. The female of the cynips, an inſed er 
belonging to this order, inſerts her eggs into the 1cav "on 
of the oak, and the caterpillars produced from them gin of tt 
riſe to the = employed in the compoſition of ink. 
This order like wiſe inciudes the waſp, the bee, and th! ate, 
ant. Many of the waſp kind, like the bees, live in pr 
ciety, make combs in which the females depoſit thell 
1 | | egg) 
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2s, and feed their caterpillars with an inferior ſpecies 
t honey. Others of them conſtruct a ſeparate neſt for 
ach individual egg. The bee is an inſect tod well known 
0 require a particular deſcription. Ihe males have no 
ing; but the females, and the drones, or neuters, have 
very ſharp pointed ſting concealed in their abdomen. 
The female of the honey-bee is much larger than the male; 
r the neuter. - Her | feelers contain fifteen articulations. 
er abdomen is compoſed of ſeven ſegments, and is much 
onger than her wings. The feelers of the male contain 
pnly eleven articulations. The neuters are much ſmalſer 
han the males or females, and their feelers conſiſt of if 
een articulations.— The ſting, with which the male and 
emale ants are armed, is concealed within the abdomen: 
he males and females of the ant are furniſhed with wings, 
but the neuters are deprived of theſe inftrumen ts of mo» 
jon. Lhe ants live in ſocieties which are compoſed of 
ales, females, and neuters. The males are much ſmaller 
han the females: and neuters. Soon after the males and 
emales propagate the ſpecies, they all die. Some of che 
eters, however, ſurvive the winter; but they remain 
n their habitation without movement, or diſcovering am 
igns of life. From theſe circumſtances in the hiſtory of 
ants, it is apparent, that the i and ſagacity ſo long 
id ſo univerſally aſcribed to theſe little animals could bo 

pf no uſe either to themſelves or their progeny. The fe- 
ale, after depoſiting her eggs, takes no farther cure of 

per offspring. But, what is ſingular, the important ot. 
ce of feeding the lar v, or caterpillars, after the eggs 

are hatched, is left entirely to the neuters. This affecti. 
nate and aſſiduous attention of the neuters to a progeny 
neither begot nor brought forth by them, is ſo aſtoniſh- 
Ing, ſo contrary to the general ceconomy of Nature, that 
0 reaſoning or theory can account for a fact ſo uncom- 

mon, till farther diſcoveries ſhall be made in the hiſtory 
of theſe ſurpriſing animals. What is ſtill more ſingular, 
ater the caterpillars are transformed into the chryſalis 
ſtate, the neuters are inceflantly and anxiouſſy —— 
n preſerving the chryſales from humidity when the wea- 
iter is wet, and in expoſing them to the warmth of _y 
| un 
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os *" THE PHILOSOPHY 
fun when it is fair. Theſe chryfales are larger than th 


animals themſelves, and yet they carry them off with eat 


The fixth order of inſects is termed diptera, or twy 


- winged inſe&s. - The different ſpecies of this order, be 
fide wings, are furniſhed with what is called a halter d 


a poiſer, which is ſituated under each wing, and is ter 
minated by a capitulum, or knob. This order comprehend 
ten genera, and a multitude of ſpecies. The caterpillay 


of the oeftrus, or gad-fly, lie concealed in the ſkins d 


cattle, where they are nouriſhed during the whole winter 
The perfect inſects are frequent wherever horſes, cows of 
Theep-are grazing. Some of them depoſit their eggs i 
the ſkins of cows or oxen; others depofit them in the 
inteſtines of horſes, to which they get acceſs by the anu; 
and others in the noſtrils of ſheep. In theſe habitationg 
the caterpillars reſide till they are full grown, when the 
throw themſelves down to the earth, and generally pak 
the chryſalis ſtate under the firſt ſtone they meet with 
Ihe -mu/ca, or common y The mouth of this inſet 
conſiſts of a ſoft, fleſhy proboſcis, with two lateral lips 
The caterpillars of ſome of this genus devour the puce 
rons; others conſume all kinds of putrid fleſh ; othen 
are found in cheeſe; others in the excrements of differ 
ent animals; and many of them live in the water, and 
prefer that which is moſt corrupted and muddy.— Ib 
mouth of the culex, or gnat, conſiſts of a flexible ſheath, 
inclofing four briſtles, or pointed ſtings. The feelers d 
the female gnat are plain like a thread; but thoſe of the 


male are beautifully feathered. The worms, or cate 
' pillars, of this genus are commonly found in ſtagnam 


waters. The gnats generally frequent woods and marlly 
places. The females, in particular, are very troubleſoms 
and ſting ſeverely.— The feet of the hippobeſea, or hs 
fy, are armed with a'number of nails, or crotchets. | 
ſome ſpecies, the wings croſs each other; in others, the) 
are open. The horſe- flies frequent woods and mark 
grounds, and are extremely incommodious to birds anf 
quadrupeds, whoſe'blood is the only food of theſe infec 
The ſeventh order of inſects Linnæus denominates # 

terh, 
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ra, becauſe neither males nor females are furniſhed with 
ings. This order comprehends thirteen genera, and a 
reat number of ſpecies, many of which are very offen- 
ve and noxious to the human ſpecies. The pediculus, or 
ſc, has fix legs, two prominent eyes, and its mouth 
ontains a ſting or ſucker, by which it extracts blood 
d other juices from the bodies of animals. Though 
Imoſt every different animal is infeſted with a peculiar 
pecies of lice, the ſpecific characters of very few of 
hem have hitherto been aſcertained. Lice are of vari- 
us forms. Some of them are oval, others oblong, and 
thers long and flender. They are oviparous animals, 
nd their eggs are large in proportion to the ſize of their 
dodies. Before they arrive at maturity, they change their 
Lin ſeveral times. They are ſuppoſed to be hermaphro- 
lites. This circumſtance, if true, may partly account 
or their prodigious multiplication.  Swammerdam, who 
liſected a great number, aſſures us, that he never found 
ne without an ovary, nor even diſcovered the organs 
eculiar to the male ſex. If this ſtructure be univerſal, 
he louſe is an hermaphrodite of a very peculiar kind; 
cauſe it muſt be capable of fœcundating itſelf. Seve- 
i ſpecies of wangs are hermaphrodites; but, inſtead of 
ecundating themſelves, they are obliged, to impregnate 
ach other. — The pulex, or flea, has Ikevite ſix — 
rticulations of which are ſo exceedingly elaſtic, that the 
umal is enabled, by their means, to —.— to ſurpri 
iſtances. It has two fine eyes, and its body is co 
ith cruſtaceous ſcales, The flea is the only inſect be- 
aging to this order which undergoes, a, transformation 
ular to that of the former orders: All the other wing» 
ls inſects are produced in a perfect ſtate either by the 
nother, or from eggs. The caterpillars of the flea have 
prked tails, and are very ſmall and lively. They may 
he nouriſhed in boxes, and fed with flies, which... they 
reedily devour, Before changing into the chryſalis ſtate, 
ey live fourteen or fifteen days in the form of caterpil- 
prs—Aranea, or ſpider: This genus .comprehends a 
eat many ſpecies. The ſpider has eight feet, and an 
ual number of immoveable eyes. The chief prey of 
De 
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the ſpider is flies, animals whoſe motions are extreme 
3 — .To enable the ſpider; to obſery 
their movements in every direction, ſhe is furniſhed wid 
2 the poſition af which merits. attention: Thy 
hem are placed on the top of the head, other two g 
the front, and two on each ſide. The mouth is arne 
with two crotchets, by which it ſeizes and kills it: prey 
Round the anus there are: ſeveral muſcular inſtrumeny 
thaped like nipples. or teati. Each of, theſe contain aboy 
| &thouſand tubes or autlets for threads ſo extremely nj 
nute, that many hundreds af them muſt be united befor 
they: form one of thoſe. viſible ropes of which the ſpidery 
” . web is compoſed. The of the web varies acconk 
ing to the ſpecies, or the ſituation the animal chooſes iy 
its ahode. After, the web is completed, ſome ſpecics u 
fide in the center, and others occupy the extremity d 
their habitations, where they lie in ambuſh, with alle 
nithing patience, till an ill-fated fly is accidentally ent 
gled. The ſpider, from the vibration of the thread 
perceives his Preys ruſhes forth from his cell, inſtant 
3 is fangs, r vitals, and-afterwarg 
rejetts exhauſted car Spiders upon af 
weaker inſects, and even upon their — 
on: This venomous inſect is a native of warnd 
clkimates than thoſe of the north of Europe. It has eig 
- fact; and two claws, the laſt of which-are ſituated a 
the fore.part of the head. Like the ſpider, the ſcorpig 
has eight eyes, three of. which are placed on each ſides 
the breaſt, S the back. The = 
long, jointed, and. terminates in a- tharp crooked ſti 
The venom of the ſcorpion. is more deſtructive than thi 
of. any other inſect; and is ſometimes; fatal in Afrig 
The Ja divifion of inſets 
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ure of ſeveral genera belonging to this 
_— - fingular. After giving a fem examples, we ſhall hat 
=. che concluſion of the preſentſubje&. | 
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Of NATURAL HISTORY, / 
The body of the pordins, or hair-worm, is long, ſhaped 
4 wr or hair, ſmooth, and round. A Beeler of 
— is very common in out freſh waters, and 
Harmleſs. In Scotland, it is a vulgar and 
e norton; thar the halt of a horſe's tail, when thtown 
10 the water, is converted into this worm. Though 
noffenſive in this country, the hair-worm of Afriea, and 
f both the Indies, is extremely nokious. It is of à pale 
lowiſh colour, and is frequently met with among the 
taſs, eſpecially when covered with dew; It often inf 
juates itſelf itte the naked feet or limbs of children and 
perſons, where it produces an inflammation, 
lch is ſorietimes fatal. Tt may be extracted by tying 
throad round its head, and then pulling it gently out 
its abodes But, this operation requires great caution j 
br, if the animal is broken, the et which remains does 
# die, but, in # mort time; regains what it had loſt, 
dd becomes equally entire and troubleſome as if it had 
eceived no injury. The lumbricus, or earthworm The 
ody of this ori pllried, Wants of hy Ingn 
id the middle is encompaſſed with ar elevated belt. 
+ likewiſe furniſhed with ſharp priekles, which the animal 
1 ere or depreſi at pleaſure. Through certain perfo- 
tions in the ſkin,” it oceaſtonally emits a ffitay Avid, 
diek lubricates its body, and facilitates its paſſage into 
foil. The inteſtines of this worm are always filled 
ith a fine earth; which ſeems to conſtitute its only now- 
— hd 
& parts of nende dre placed near! te neck; ant 
dey gm > each other. NN operation 
e furface of the ground j and, white - 
ug employed, they will allow the be cruſhed 
pieces rather thawpaet,”- The females dupelit that 
ee + where they are . Theſe 'worms 
ne polypus, hen cut through the mi repro- 
ce, and each portion becomes à diſtinct individual. 
cording to the different periods of their growth} their 
oour varie; but, in gene raf, it 19/4 duſky red. 
"he nu, or 9 though comparatively 4 Lon 
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animal, ſome of them being two feet long, is ranks 
by. .Linnzus under the claſs of worms. The ſtruduy 
the cuttle-fiſh is remarkable. Its body is cylindriei 
and, in ſome of the ſpecies, is entirely covered with | 
fleſhy ' ſheath ; in others, the ſheath reaches only to th 
middle of the body. The ſepia has eight tentaculz 
or arms, beſide two feelers, as they are called, which 
are much longer than the arms. Both the feelers an 
arms are furniſhed with ſtrong cups, or ſuckers, ſha 
ed like the cup of an acorn, by means of which th 
animal ſeizes its prey, and firmly attaches itſelf to roch 
or to the bottom of the ſea. - It has two large and pro 
minent eyes. What is ſtill more ſingular, it is furniſh 
with a hard, ſtrong,. horny beak, preciſely ſimilar, bot 
in texture and ſublance, to the bill of a parrot. Wit 
is bill, the cuttle- ſiſ is enabled to break the ſhells d 
* „ and other ſhell- animals, upon which it chich 
feeds. In the belly, there is an aperture through which 
the animal, when purſued by its enemies, emits a flu 
as black as ink, tinges the water, and often eſcapes by 
this ingenious ſtratagem. The ancient Romans frequent 
ly. uſed this black fluid as ink in writing. The males al 
females copulate by a mutual embrace. The female d- 
poſits her eggs upon ſea- plants in parcels reſembling 
. bunches of grapes. At the inſtant they drop from the 
mother, the eggs are white; but the male immediate 
coats them over with a black liquor. The male perpety 
ally accompanies the female. When the female is attack 
ed, he braves every danger, and often reſcues her at tif 
— 2 . — — bone of the ;cuttle-fiſh , 
very light, when pulverized, it is employed by d 
— 3 in making moulds. "is 
Ihe meduſa is an animal which has the appearance d 
2 lifeleſs maſs of jelly floating on the ſurface of the ocen 
Its body is roundiſh, flattened underneath, and the moul 
is ſituated in the center of the under part. There are m 
ny ſpecies of this. ſeemingly moſt imperfect, defencelch 
and abje& part of animated nature. They are, howe!s 
furniſhed with tentacula, by which they ſeize inſel 
and the ſmall fry fiſhes, convey them to their mouths, a 
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devour them. Although the ſport of the waves, and the 
rey of every fiſh that approaches them, they are grega- 
rious animals, and, particularly in warm climates, ſome- 
times collect in ſuch numbers as to have the appearance 
of whitiſh rocks under the ſurface of the ocean. 


—— —— — — 


Ws have thus given a ſhort ſketch of the ſtructure of 
animals, from man down to the inſe& tribes, and ſhall 
now conclude with a few remarks. | 

In all the variety of animated beings whoſe general 
tructure has been exhibited, the intelligent reader will 

ifily perceive, that the bodily forms of the different 

kinds are exactly adapted to the rank they hold in the 
reation, and that their ceconomy and manners are ſtrictly 
and invariably connected with their ſtructure and organs. 
If a new animal ap „ and if its figure be uncommon, 
it may with ſafety be pronounced, that its manners are 
qually uncommon, Change the external or internal 
orm of an animal; diminiſh the number of ſtomachs 
n the ruminating tribes; or give to the horſe a parrot's 
ill ; and the ſpecies will be annihilated. HEE 

The comparative power, or ſtrength, of animals de- 
pends not on ſtructure alone. Mental faculties and doci- 
lity, or the capacity of receiving inſtruction, ſeem to be 

he greateſt ſources of animal power. Hence man's unli- 
ted —_ over _ other creatures. The inventions of 
anguage, of arms, of writing, printing, and engraving, 
CES the chief means of — (4 his — 
and of his acquiring the dominion of the earth. By theſe 
arts, men tranſmit the improvements, the inventions, and 
he acquiſitions, of one age to another. By theſe arts, 
he diſpoſitions of men are ſoftened, their manners be- 
ome more and more civilized, humanity is gradually ex- 
ended and refined, and the groſſer animoſities yield to 
xternal politeneſs and decorum at” leaſt, if the feelings 
temſelves be not blunted. How far this progreſs of ſci- 
ice, and the peaceful arts of life, by the accumulation of 
Bes, may proceed, it is impoſſible to determine. _ 
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the "TY it is te be hoped, is not very remote, when th; 
fiercer contentions of nations will ceaſe, when ſelfiſtmel 
and venality, which at preſent ſeem to be inſeparable fron 
commercial ſtates, will give way to rn of temps 
and uprightneſs of conduct. 
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Of the Reſpiration of n ic ws to the exiften 
To all animated beings—The various modifications of the a 


Lans employed by un the trayfmyſin of Air into at 
ee ene | 


, f< 
- 


— he doen of ahicehentes to mention 
1 the:different kinds of air; to unfold its compoſition; 
or to recapitulate the innumerable benefits derived from 
it in the animal and vegetable kingdoms, in the arts d 
life, and in the textute and coheſion of inanimate bodies 
For our purpoſe, it is ſufficient to obſerve, that by air l 
meant that common elaſtic fluid hich pervades this globe, 
and which by its weight, its preflure in all directions, and 
its compreſſibility, inſinuates itſelf into exery vacuity, and 
e and vegeu 
he. 

In man, and the larger land-animals, air ig taken intd 
the, body by che lungs, When an animal inſpires, the 
external air paſſes through the apertures of the mouth 
and noſe into the trachea, or wind-pipe, and thence d. 
re&ly into the lungs. This air, by mſinuating itſelf inis 
the numerous cells of the lungs, neceſſarily — then, 
and, when retained for a ſecond or two, produces an un 
ealy ſenſation. To remove this difagreeable feeling, the 
animal inſtinQively, by the exertion of particular mulcie 
deſtined by Nature fon that purpoſe, - forces out the 2 
2nd thus removes the offending cauſe. The lungs, = 
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5 if a freſh 6s 3 our mr ger mers 2 1 | 

fy ſenſation is felt, which obliges the animal again 
ſpire, This alternate reception and rejection 185 by 


n during the life of the animal, and is diſtingu d by: 


he general name of reſpiration. But, when treating * 
ccurately of the ſubject, the act of — — into the 


ungs is called inſpiration, and the a& of r* i 
ter med expiration. 1 


.... 
ence of land-animals, has been proved by innumerable 
periments made with the air-pump. Mice, rats „ cabs 


its, cats, dogs, &e. when placed in an exhanſted re- 


civer, inſtantly become reſtleſs, and diſcorer fyinptoms 
pain. Their bodies fwell, and their life is ſoon” ex- 


inguiſbed. Indeed, our own: feelings are fufficient 0 


certain this fact. No perſon can remain long either In 
. 2 nt n 1 


ated; Tis 1 einge Al 


But, the e — of infoiration and * 


r joined to the circulation of the blood through the 


ngs, —— eres 
 Tetpiration, -» Though operations are abſolutely 
eceffary to the exiſtence of animals, yet the air itſelf has 
t ſuppoſed to impart ſome vital princpte-to-the blood, 
ihove which life eould riot be continued.. W 
The ingenious Doctor Crawford, in his treatiſe on A= 
Heat, has rendered it probable, that the reſpirativn 
f ar is the cauſe of that vital warmth without which no 
mal can exiſt. After mentioning a well known fact, 
t all bodies, — animate or inanimate, contain a 
min quantity of fire as à principle in their compoſition,” 
te Doctor remarka, that this quantity, in different bo- 
nie according to their nature or texture; that this 
ſe, Aden in a latent or quieſcent ſtate, is 
at; that, when fuhſtances of different textures have a 
quantity of heat thrown into them, their tempera- 
re wit be diſcorerd ws be different = which rai thermome- 
e raiſes one body 
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to a certain will raiſe another to à greater of | 
leſs ;:and this different diſpoſition of bodies is called th 
capacity of containing abſolute heat. 
or Crawford — to prove by e expen 
ments, that, when phlogiſton is added to any body, jy 
ta when containing abſolute heat is diminiſhed ; an 
phlogiſton is abſtracted from the ſame body 
of receiving abſolute heat is aug mentel 
— he infers, that heat and phlogiſton ſeem to cou 
ſtitute two oppoſite principles in nature. By the aQin 
of heat upon bodies, the force of their attraction to phlo 
is diminiſhed ; and, by the action of ay iſton, ; 
part of the abſolute heat; which exiſts in ev Pabtang 
as an element, is expelled. Hence, ſays the Dor, 
animal heat ſeems — — — 
chemical elective attraction. The air is received int 
* the lungs, containing a yu quantity. of abſolute heat 
© The blood is returned the extremities, highhj in 
* pregnated with phlogiſton. The attraction of the ai 
© to che phlogiſton is greater than that of the blood. Thi 
principle will t re leave the blood to combine vill 
© the air. the addition of the , the air ü 
© obliged to depoſit a part of its abſolute heat; and, as th 
Yenphetayrot the blood is, at the fame moment, increald 
© by the ſeparation of the phlogiſton, it will inſtantly unit 
« with that o__ pe which bac been mae 
the air. | 
We learn from: DoQor' Priefiley's-axperiinents vil 
©reſpeR to * that — — 3 
© traftion to ogiſton: It will, confequently, during 
*circulation, imbibe this principle from thoſe parts which 
© retain it with the leaſt force, or from the putreſcent pam 


© of the — 2 the venous . 


phlogiſton, in the courſe of-the circulation it 76 
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dually give out that heat which it had received in the 
lungs, and diffuſe it over the whole ſyſtem “. * 

The Doctor aſterwards proceeds to aſſign a reaſon why 
e heat of animals is always equal. As animals, ſays 
are continually abſorbing heat from the air, if there 
were not a quantity of heat carried off, equal to that 
which is abſorbed, there would be an accumulation of 
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it in the animal body. The evaporation, from the ſur- 


face, and the cooling power of the air, are the great 
cauſes which prevent this accumulation. And theſe are 
alternately increaſed and diminiſhed, in ſuch a manner 
as to produce an equal effect. When the cooling power 
of the air is diminiſhed by the ſummer heats,: the eva- 
poration from the ſurface is increaſed ; and when, on 


the contrary, the cooling power of the air is increaſed 


by the winter colds, the evaporation from the ſurface is 
proportionally diminiſhed 7. zones? 
This theory, though not ſupported by mathematical evi- 
dence, is not only ingenious, but ſeems to make a nearer 
approach to truth than any that has hitherto been in- 


vented J. w 


Reſpiration, beſide being the probable cauſe of the 
quable continuation of heat in animals, produces many 
other ſalutary and uſeful effects in the axconomy of ani» 

be- 


mated bodies. e is a moſt intimate conn: 
tween the act of reſpiring and the circulation of the blood. 
When reſpiration is, for a ſhort time, interrupted by the 


fumes of burning ſulphur, by mephitic ait, or by remain- 


ng ſome minutes under water, the action of the heart 
ceaſes. But, in many caſes of this kind, the motion of 
the heart may, and frequently has been renewed, by. blow- 
ng air into the lungs, and by the application of ſtimulat- 
ing ſubſtances to different 


ö excited to act, the 


* 
* Crawford on Animal Heat, pag. 7g l. 1 Thid: paßt 8% 8. 
? If the reader is deſirous of n 
bed: Theory of Anil Heat, he may conſult. Bocher Gardiner's Qb/crratons 
0. Anna Ocomony, tn on te Cres and e See n imgenoous 
fr performance, lately publiſhed, and which ments much more attenyon from 
opde r and Phyficians than it has hitherto received, - 8. 
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wo p commences, the circulation of the blood i; , 
ored an life is recovered. This intimate connediu 
and the action of the heart, 18 one 9 
| * facts in the animal œοο , the caul 
ef uhich will perhaps forever elude the keeneſt reſearch 
ef the human intellect. All we know is; that certain fun 
tions are indiſpenſible to the exiſtence of animals, ay 
that, if any of them are ſuſpended for a few ſeconds, li 
is extinguiſhed; namely, the action of the brain and nerig 
the circulation of the blood, reſpiration, and a probabt 
refalt of reſpiration, —_ A Theſe functions, fron 
their importance in the ſyſtem, have received the appel 
tion of vital fundtions. There are other Jans of 
body, called aatural, an ory rs are no leſs neceſſary to lik 
as the digeſtion and concoction of — the variog 
ſecretions and excretions. But, 


| ales birth, and i 
inftindively continued during Hfe. In the foetus ſtat, 


2: formerly mentioned *, reſpiration is unneceſſary, bs 
cauſe the circulation of 2 of blood is cu 
vied on through a different nel. Jn the act of in 
ration, we are conſcious of making a'certain effort; bu 
n 
whatever. 

: l the circulation of the bibo and the contimb 
tion of the vital warmth, reſpiration gives rife to mai) 
ether important functions in the animal eeconomy. 4 
animals who: reſpire, befide a watery vapor, exbale 
quantities af mephitic or corrupted avis, which 
retained in the bangs, or breathed | other animals, woul 
foon prove fatal. The muſcles reſpiration, of whid 
we have the command, are employed in many other ops 
rations:of the body, beſide the mere act of breathing al 
All animals furniſhed with lungs their wants, the 
aſfections and averſions, their and pains, eithd 
er brd peculiar to . 

© Sh Wii; page 67 8 N 
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lifferent ſounds — —— or wideniang 
he glottis and wind- pipe, or, in general, the paſſage 
rough which the air paſſes in reſpiration. The inferior 
nimals are by this means enabled to expreſs themſelves, 
yough not by articulate ſounds, in ſuch a manner as to 
de perfectly intelligible to every individual of a ſpecies. 
Yn man alone, Nature has beſtowed the faculty of ſpeak- 
ng, or of expreſling his various feelings and ideas, by a 
egular, extenſive, and eftabliſhed combination of articu- 
ate ſounds. To have extended this faculty to the brute 
reation, would not, it is probable, have been of any uſe 
o them; for, though Tome animals can be taught to arti- 
late, yet, from à defect in their intelle&, none of them 
em to have any idea of the proper meaning of the words 
hey utter. Speech is performed by a very various and 
omplicated machinery. In ſpeaking, the tongue, the 
ips, the jaws, the whole palate, the noſe, the throat, to- 
ether with the'muſcles, bones, &c. of which theſe organs 
are compoſed, are all employed. This combination of 
roans we are taught to uſe when ſo young that we are 
rdly conſcious of the laborious taſk, and far leſs of the 
anner by which we pronounce different letters and words. 
e mode of pronouncing letters” and words, however, 
ay be learned by attentively obſerving the different or- 
ans employed by the ſpeaker. By this means we are en- 
dled to correct various defects of ſpeech, and even to 
each the dumb to ſpeak; for dumbneſs is ſeldom the ef- 
et of imperfection in the organs of ſpeech, but generally 
riſes from a want of hearing; and it is impoſſible for 
leaf men to imitate ſounds which they never heard, ex- 
«Ang be taught to uſe their ohen viſton and by 
ouc ng. nnn A * n Fil L143 4 haut) 
When about to laugh, we make à very full inſpiration, 
Fhich is ſueceeded by frequent, interrupted a e 
xpirations. When the titillation is great, whether it 
riſes from the mind or body, theſe convulſive.expira- 
ons ſometimes interrupt the breathing to fuch a" degree 
to endanger fuffocation. Moderate laughing, on the 
ontrary, promotes health: By ayitating the whole 4 
tquickens the citeulation of the: blood! gives an 4 
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preſſible chearfulneſs to the countenance; and banify 
every kind of anxiety from the mine. 
In weeping, we employ nearly the ſame organs as i 
laughing. It commences with a deep inſpiration, whid 
is ſucceeded by ſhort, broken, ſonorous, and diſagree 
ble expirations. The countenance' has'a diſmal aſpet 
and tears are poured out. Weeping originates from grie, 
or other painful ſenſations either of body or mind: Whg 
full vent is given to, tears, grief is greatly alleviate 
Both laughing and weeping have been reckoned peculix 
to man. But this notion — not to be well founde 
Though the other animals expreſs not theit pleaſures q 
pains in the ſame manner as we do, yet all of them u 
hibit their pleaſant or painful feelings by ſymptoms « 
cries, which are perfectly underſtood by the individual 


of each ſpecies, and, in many inſtances, by man. A dq; 


when hurt, complains in the bittereſt terms; and, whe 
he is afraid, or perhaps melancholy; he expreſſes the fn 
ation of his mind by the moſt deplorable howlings. 4 
bird, when ficky, ceaſes to ſing; droops the wing, abſtain 
from food, aſſumes a lurid aſpect, 'utters | melancholy 
weak. cries, and exhibits every mark of depreſſed ſpirit 
By this means, animals intimate the aſſiſtance they 1» 
quire, or ſoften thoſe who maltreat them. Their plan 
tive cries are ſometimes ſo affecting as to diſarm the 
enemies, or procure: the aid of their equals. On th 
other hand, when animals are pleaſed or careſſed, the 
diſcover, by their countenance, by their voice, by the 
movements, unequivocal ſymptoms of chearfulneſs and 
alacrity of mind. Thus the expreſſions of pleaſure and 
pain by brute animals, though not uttered in the p 
ciſe manner with thoſe of the human ſpecies, are pe- 
fectly analogous, and anſwer the ſame intentions of Ne 


. By reſpiration, | and the inſtrimetts exployed in tle 


eee of it, the larger animals are not only brougl 
rth; but are enabled to extract milk from the breall 


of the mother. By reſpiration, odours, are conveyed i 


the noſe; coughing, ſneezing, yawning, ſighing, ſingin 
nn 3046 2132 bie 1 vomuung 
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miting, and many other functions in the animal coeco- 
omy, are at leaſt partly accompliſhed. © © 
After this general view of the reſpiration of man and 
f quadrupeds, we proceed, according to the method 
aid down, to give ſome account of the ſame function in 
he other claſſes of animals. = 5 

With regard to Bix Ds, though, like other land-animals, 


© tranſmit air to almoſt every part of their bodies. The 
ngs of birds are ſo firmly attached to the diaphragm, 
e ribs, the ſides, and the vertebræ, that they can admit 
f very little dilatation or contraction *. Inſtead of being 
pervious, the ſubſtance of the lungs, as well as of the 
liaphragm, to which they adhere, is perforated with 
nany holes or paſſages for the tranſmiſſion of air to the 
ther parts of the body . To each of theſe perforations 
diſtinct membranous bag is joined. Theſe bags are 
tremely thin and tranſparent. They extend through 
he whole of the abdomen, are attached to the back and 
ides of that cavity, and each of them receives air from 
heir reſpective openings into the lungs. The cells in 
dirds which receive air from the. lungs are found not 
aly in the ſoft parts, but in the bones, That ingenious 
and accurate. anatomiſt, Mr, John Hunter of London, 
remarks, that the bones of birds which receive air are 
pf two kinds: Some, as the ſternum; ribs; and verte- 


merable cells, whilſt others, as the os humeri and the 
os femoris, are hollowed out into one large canal, with 
lometimes a few. bony columns running acroſs at the 
* extremities, ., Bones of this kind may be diſtinguiſhed 
from thoſe that do not receive air by certain marks: 

Yo 481081 Wi 4 N HET IALAITYS 14 $8 Be 
* Theſe numerous adheſions of the lungs of birds, and the 


beth apples, by 10mg Ve yon 
c thorax in the adi of inſpiration, are ſu an inge ni acned mo- 
dern Phyſiologiſt and turalif, tg be the wrt cha. this extenſive claſs of 
aumals, the brain is not fubj Qed (o that alteruate riſing and falling which is ob- 
ſerved in the whole claſs | | 
the beautiful paper of Mr, | 
mir anmantia calidi Sanguinis Vivipara et Ovipara, publiſhed in the ninth volume 
FF for the years 1787, 
This fact ſcems to have been Grit mentioned by the celebrated Doctor Har- 
"7. See Harvey de Generat, Animal, Exercit. 3. S. nee 
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ey reſpire by means of lungs, Nature has enabled them 


bræ, have their internal ſubſtance divided into innu- 
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THE PHILOSOPH 
1. By their leſs ſpecific gravity: 2. By being leſs yy, 
* cular, and —— * hg their containin 
© little. or no oil, and | conſequently being more ej] 
© cleaned; and, when cleaned, appearing much whit 
than common bones: 4. By having no marrow, or ere 
any bloody pulpy ſubſtance in their cells: 5. By ng 
being, in general, ſo hard and firm as other bong, 
© and, 6. By the paſſage that allows the air to enter thy 
bones, which can eaſily be perceived. In the recen 
bone we may readily diſcover holes, or openings, ng 
filled with any ſuch ſoft ſubſtance as blood-veilels, a 
nerves; and it happens that ſeveral of theſe holes an 
placed together, near that end of the bone which i 
next to the trunk of the bird; and àre diſtinguiſhable 
* by having their external edges rounded. off; which i 
* not the caſe with the holes through which either nerrg 
or blood - veſſels paſs into the ſubſtance of the bone !. 
Mr Hunter afterwards informs us, that the lungs, 
the anterior part, open into a number of membranoy 
cells, which lie upon the ſides of the pericardium, and 
communicate with thoſe of the ſternum. At the ſuperia 
part, the lungs open into the large cells of a looſe nes 
work, through which the wind-pipe, gullet, and lam 
veſſels, paſs as they proceed to and the heart. Thel 
cells, when diſtended with air, augment conſiderably ihe 
part where they are ſituated; and this augmentation, 0 
ſwelling, is generally a mark either of anger or of lore. 
This tumefaction is remarkable in the turkey-cock, i 
the pouting- pigeon, and in the breaſt of a gooſe whe 
ſhe cackles. | Theſe cells communicate with others in the 
 axilla, under the large pectoral muſcle. In moſt birds 
the axillary cells communicate with the cavity of the 
humeri by ſmall openings in the hollow ſurface near the 
head of bone. In ſome birds, theſe cells are col. 
tinued down the wing, and communicate with the uln 
and radius; in others, they extend even to the piniom. 
The poſterior edges of the lungs open into the cells d 
the vertebræ, into thoſe of the ribs, the canal of tis 
ſpinal marrow, the ſacrum, and other bones of the pe 
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* Hunter's Obſervations on certain paris of the Animal Orconomy, pat · 79 
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; from theſe parts the air finds a paſſage into the thigh- 
ne, © Thus,” continues our learned and indefatigable 
thor, the cells of the abdomen, thoſe ſurrounding the 
cricardium, thoſe ſituated at the lower and forepart of 
the neck, and in the axilla, thoſe in the cellular mem- 
brane under the pectoral muſcles, as well as in that 
rhich unites the ſkin to the body, all communicate 
ith the lungs, and are capable of being filled with air; 
and again from theſe the cells of the ſternum, ribs, 
vertebræ of the back and loins, bones of the pelvis 
he humeri, the ulna and radius, with the pinions and 
thich-bones, can in many birds be furniſhed with air*.” 
Theſe facts, which our author candidly acknowledges 
d been formerly obſerved, led him, in the year 1758, 
make experiments on the breathing of birds, in order 
prove the free communication between the lungs and 
te ſeveral parts of the body mentioned above. — 
Firſt, ſays he, I made an opening into the belly of a 
ock, and having introduced à ſilver canula, tied up 
the trachea; I found that the animal breathed by this 
opening, and might have lived; but, by an inflamma- 
tion in the bowels coming on, adheſions were produced, 
nd the communication cut off. ing 
* ] next cut the wing through the os humeri, in ano- 
ther towl, and tying up the trachea, as in the cock, 
tound that the air paſſed to and from the lungs by the 
anal in this bone. The ſame experiment was made 
with the as femoris of a young hawk, and was attended 
with nearly the like ſucceſs f. NE I ITS 
The extreme fingularity of this almoſt-univerſal diffu- 
on of air through the bodies of birds, naturally excited 
deſire to diſcover hat might be the intention of Na- 
re in producing a ſtructure fo extraordinary. Mr Hunter 
ſt imagined that it might be intended to aſſiſt the act 
liyingt, by increaſing the volume and ſtrength of the 
amal, without adding tb its weight, which muſt be di- 


wy a parts of the Animal Oeconomy, p. 81. 8. 
„ p. 82. 8. „ ' 


{This wa "eſe the opinion of the, late learned Profeſſor Camper. Sec whas 
s (21d on this curious ſubjeR, in the fourth volume of the Hedendaeg ze letter 
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miniſhed ;; becauſe the:ſpecific gravity of the external x 
is ſuperior to that of the internal air, which is renden 
more rare by the heat of the animal's body. This opinig 
was corroborated, by conſidering that the feathers 9 
birds, and particularly thoſe of the wings, contain a g 
quantity of air. With his uſual ingenuouſneſs, howerg 
Mr. Hunter, in oppoſition to his firſt conjecture, infom 
us, that the oſtrich, which does not fly, was amply py 
vided with air-cells diſperſed through its body *; that th 
ood-cock, and ſome other flying birds, were not þ 
iberally ſupplied with theſe cells as the oſtrich ; and du 
the bat had no ſuch peculiarity of ſtructure. With n 
gard to the oſtrich, though it is not intended to fly, it ru 
with amazing rapidity, and, conſequently, requires {ini 
lar reſources of air. 189 | ' * 2 
He next conjectured, from analogy, that the air-celi 
in birds ought to be conſidered as an appendage to the 
lungs ; becauſe in the ſnake, viper, and ſeveral othe 
amphibious animals, the lungs are continued, in the fom 
of two bags, through the whole. abdomen, the uppe 
part of which can only perform the office of reſpiratiu 
with any degree of effect; becauſe the lower part ha 
comparatively few air-veſſels. The air, ſays Mr. Hu 
ter, mult paſs through this upper part before it gets t 
the lower in inſpiration, and muſt alſo repaſs in expin 
tion; ſo that the reſpiratory ſurface has more air appl- 
* ed to it than what the lungs of themſelves could conti 
There is, in fact, a great ſimilarity between birds ant 
© that claſs of animals called amphibious ; and, although! 
© bird and a ſnake are not the ſame inthe conſtruction ofidt 
* reſpiratory-organs,. yet the circumſtance of the air pi 
* ſing in both beyond the lungs, into the cavity of dt 
< abdomen, naturally leads us to ſuppoſe, that a [trudur 
©ſo ſimilar is deſigned in each to anſwer à ſimilar pu 
* poſe. This analogy is ſtill farther-ſupported by ti 
* lungs in both conſiſting of large ; cells. Now, in ah 
phibious animals, the — of ſuch a conformation of lui 


1 
* Profeſſor Camper informs us, that in the oftrich, and in the caſowary, N 
78 2 ſpecies of the oftrich, the air does not penetrate inte the oſſa humen 
| that it is prefent in all the other bones. 
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evident; for it is in conſequence of this ſtructure that 
they require to breathe leſs frequently than others. 
ven conſidering the matter in this light, it may ſtill, 
1 birds, have ſome connection with flying, as that mo- 
ion may eaſily be imagined to render frequency of res 
piration inconvenient, and a reſervoir of air may 
herefore become ſingularly uſeful. Although we are 
ot to confider this ſtructure in birds to be an extenſion 
of lungs, yet I can eaſily conceive this accumulation of 
air to be of great uſe in reſpiration ; for, as we obſerved 
in the viper, that the air, in its paſſage to and from 
theſe cells, muſt certainly have a conſiderable effect upon 
the blood in the lungs, by allowing a much _ 
quantity of air to paſs in a given time, than it there 
was no ſuch conſtruction of parts. And this opinion 
will not appear to be ill founded, if we conſider, that, 
both in the bird and the viper, the ſurface of the lungs 
is ſmall in compariſon to what it is in many other ani- 
mals which have not this extenſion of cavity. We muſt 
not, however, give up the idea of ſuch ſtructure being 
of uſe in flying; for I believe we may ſet it down as 2 
general rule, that, in the birds of longeſt and higheſt 
flight, as eagles, this extenſion, or diffuſion of air, is 
carried farther than in the others; and this opinion is 
ſtrengthened, by comparing this ſtructure wich the re- 
ſpiratory organs in the flying inſets, which are com- 
poſed of cells diffuſed through the whole body; and 
theſe are extended even into the head and down the 
extremities, while there is no ſuch ſtructure in thoſe 
that do not fly, as the ſpider, K.. 
Though Mr. Hunter's modeſty has not permitted him 
draw his concluſion in a poſitive manner, he ſeems to 
ave proved decidedly, that one uſe of the general diffu- 
Dn of air through the bodies of birds is to prevent their 
Wpiration from being ſtopped or interrupted by the rapi- 
Ity of their motion through a reſiſting medium. The 
ſtance of the air increaſes in proportion to the celerit 
the motion. Were it poſſible for man to move wit 
ſviftneſs equal to that of a ſwallow, the reſiſtance of the. 
t, a8 he is not provided with internal reſervoirs ſimilar 
W to 
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114 Wenz THE es 
$0/thole of hirda, wauld ſoon ſaffocate hüt Neither ay 
abe difficulty he; mentions, with 8 to the {truQures 
che oſtrich, ſeem, to contradict hi $- theory; for thoug 
as:formerly remarked, the oftrich we not fly he ny 
wich aſtoviſhingirapidity;/, Lo nog 
The reſpiratian of air, ig not only nee to the al 
ence f land- mals, Huf do that of v4 FASHEs, of every c 
Domination, nge fiſhes, or thoſe ef - the. wha 
kind, reſpirsiMke man and quadrapeds, by means of lung 
and, of; coupleg! they are obliged, nat certain intervals t 
come. $0:the. lrface, in order rer out the-form:r 
06 to tate in a-Frelb ſupply. 44 1 
- Inſtead.of lunga, the other ſpecies of. es are fun 
od hm ops doe 3 reſpire both water al 
air 3 tor aix is univ Ne diſſaſed or mixed with ever 
portion of watgh; When a free communication. with t 
external air as prevented by ice, or by artafice, fiſhes is 
(mediarcdy ſymptoms of uneaſineſs, aud. ſoon y 
riſh.. Alian informs us, that in winter, when the, re 
Aſter Was, froaen, the fiſhers dug holes 1 in the 1 ice; tha 
ORR Fiſhes — hafultolce 5 and Wl 
þ {s,vas ſo great, that they. allowed themley 
16/beiſeized by che hands-of the fiſhermen, /!; Rondeleiy 
made man. experiments on this ſubject. If, ſays he, fil 
are put into annarrew-mauthed veſſel fülle with wan 


and a communication with the air be preſetved, dhe 
mals dive, and fwimiabout;-notifor: days and months onþ 
but for ſeveral years If, the mouth ef the veſſel, dor 
even, bei{o.claſely ſhut, either with the „or any oe 


2 1 of the alt is exeluded, the fille 
ddenly die. Immediately after the mouth of they 
4 1 —— | %ne above ih 
other, c the tops contending which of them ſhall: ſom 
ceceive the;heubfit of the ait, In therſhallow parti 
rixers hen Ronen many. bſhes are found: dead. 5 
hen pottsſof a river are deep or rapid the fiſhes fly hn 
3 —— avoid pn ee „brech 
bet Th 6 Theſe, Gimmildar experinicnts; ve; 
>Meer Willoughby/\and-nany other mee 1 
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hey have uniformly been attended with the ſame event. 


>ceiver of an air-pump. In proportion as the air was ex- 
uſted by working the pump, the furface of the animal's 
ody was covered with a number of bubbles. The carp 
don breathed quicker, and with more difficulty: A little 
ter, it roſe to the ſurface in queſt of air. The bubbles 
dn its ſurface next diſappeared ; the belly, which before 
* greatly ſwollen, fuddenly collapſed ; and the animal 
unk to the bottom, and expired in convulſions, | 
Thus the reſpiration of air is as neceffary to the exiſ- 
ence of fiſhes as to that of land-animals; for none of 
hem can live long when deprived of this vivifying ele- 


bir than animals who have a conſtant and free communi- 
ation with the atmoſphere. The bodies and fluigs of 
Flhes are colder than thoſe of land-animals; and, of 
ourſe, if Doctor Crawford's theory be well founded, 
fiſhes require leſs. air to ſy the proportionally ſmall 
An analogy between fiſhes and birds deſerves here to 


their motions; and both of them, befide reſpiring by 
lungs, or gills, have receptacles of air within their bodies. 
Fiſhes tranſmit ſmall quantities of air through their gills ; 
but Nature has provided moſt of them with air-bags or 
bladders, which may anfwer the double purpoſe of enab- 
ling them to aſcend and deſcend in the water, and to com- 
municate a vital principle to their whole ſyſten. 
We ſhall conclude this fu jet with an account of the 
modes employed by Nature for tranſmitting air into the 
bodies of INS rs. , IS 
In this ſeemingly contemptible, and oſten floxious claſs 
of animals, Nature has exhibited a wondet ful diverſity of 
ſorm, of manners, of inſtincts, of deformity; and of 
beauty. But, however inſignificant theſe res may 
appear to inattentive obſervers, Nature has been equally 
provident in the formation of their bodies, and in the 
means of preſerving the different individuals, according 
lo their kinds, as in the * animals, which have the 
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carp, in a large veſſel full of water, wus placed in the 


nent. Fiſhes, indeed, ſeem to require a ſmaller quantity of 


be noticed. Both of theſe claſſes of animals are rapid in 


appearance 
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ce. of more im een in the ſcale of being 
77 1 has denied lungs ſimilar to thoſe of — 


wadru eds preg, and fiſhes ;, 
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le into th 


© e. 
= Is Se into the bodies wy inſeQs "_ inſtry 
ments called trachea, or /tigmata.” The tracheæ, or wind 
reh wal in many inſeqs, long tubes 'protruding ev 
m different parts of the body. In ſome, the 
Rain 16 the poſterior part, and have the appearang 
of one, two, or Tee tails; 5 in others they ariſe from 
the back or bes.” "The /figmata are ſmall holes, generalh 
of a di ego colour from Fon reſt of the body, and rn 
| Yong the ides of N caterpillars in regular and beay 
y- dotted, lines at theſe trachez and ſtigmata 
eſtined; for the tranſmiſſion of air, has been proved h 
repeated. experiments; ; for, when ſtopped up by the a 
plication of il, or other unctuous Marek, the anþ 
mals ſoon loſe thets exiſtence, 
In contemplatir ing the parts of animals, when the uſs 
of theſe parts are not apparent, we are apt to decein 
ourſelves, by raſhly ſuppoſing them to anſwer purpoſes fat 
which they were never intended by Nature. Impreſel 
With this idea, M. de Reaumur was not ſatisfied with th 
notion of Godart and others, that the long fails of c«& 
tain worms were, intended to keep them ſteady in the! 
motions, and to prevent them from rolling. Reaumt 
obſerved, t at theſe * worms or grubs Fe lengthen d 
ſhorten their tails at pleaſure, bout that they were alma 
long er e the anima}'s yd Becauſe. theſe tails have 
ſe elf nblatice to GHU bf a rät, he . the 
_— = 15 name of Tat- failed worms: * eſe 151 
nd never a r ON ound till they 
e ndert 0 their pen e Reap, 
970 e t6 obſerve their ono Ree clofely, collect 
4 number Gf rat-tailed vor $, and 505 a A 4 4 gf 
veſſel Red two itic lig h 1 rſt th q 
N 
e ee e xc i fear” 7 5 
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a proper place of repoſe. Some of them ſwan acroſs 
«te attached themſelves to the ſides, and others Heltes 
at the bottom of the veſlel., In a quarter of an hour the: 
vere almoſt entirely tranquil, and Reaumur ſoqn Acc 
ered the real uſe of their long tails. Upon examinin 
the veſſel, he found that each of the animals, in what- 
ever ſituation they were placed, extended its tail exaktly 
to the ſurſace; that, like other aquatic, inſefts, the Tel- 
piration of air was neceſſary to their exiſtence ;. and that 
he tail, which is tubular, and open af. the extremity, 
14s the organ by which this operation. Was performed. 
n this experiment, Fs diſtance from * bottom to the 
furface was two inches, and, of c e Vere 
of an equal length. To diſcover ow dh e animals 
ould extend their tails, this moſt 1 Pens, and, 7 | 
igable philoſopher gradually augmented the 0 .of | 
the water, and the tails uniformly roſe to the ſurface fill 
It was between five and ſix inches high. When 755 water 
is raiſed higher, the animals immediately quitted their 
| Bon at the bottom, and either, mounte higher 1 in the 
ater, or fixed upon the ſides of the vel el, in fituatigns 
which rendered it convenient for then io reach the, ur- 
face with the paints of their tails. $i eo Figs of 
wo tubes, both. of which are capable, ry extenſio 
ontraction. The firſt tube is alwa 8. Milibie; dul, mn 
ſecond, which is the, proper organ Xs r elpiratic on, is ex- 
ſerted only when the water is raiſed to, bi Crain height. 
hrough this t the air is . f 3 0 "two lar 
chez or wind-pipes . within, the bod the; 8 
ind maintains the principle of life, Wen the be tail ils are 
below the ſurface, they AGONY | 480 Ball We es 
df air, which, are viſible to the nak "If 1, 
rely repair to the ſurface for 13 755 ies... 125 1 5 
alled worms paſs the firſt and lon gell pong oy elr ak, ; 


nder water; when near the time of their trans 
- ey leave the water, o under the RA TAN 2 
11 ransformed into e f 1 0 a, ow 15 0 


hey are transformed into diet, "and 7 * be ons 


wha, nce in t ng i, NS 
er ſpecies of Müde Worts merit Attention. 
They 
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Ws Kreisen marſhes; ditetics,” and" ſtagnaeing way 
colour 15 # greeniſh browu. Their bodig 
tor een e and yo {kin is not eruſtaceou 
bY ede patch went! Though theſt anima 
re. * of ohne into ſſfes, live in water, 
een Support their principle of life; and th 
be weich which Nature has/farniſhed them for the 
deſerves Our notice. The hiſt ring, d 
F Heir Soblics, is open; und ſefves xs a co 
air. FH this haſt rng proveed's humber d 
ien examine 5 "the "microſcope, a 
| lar vanes; In party 
, tie bend the ! ring in ſuch a maniiq 
f the oh id or mud in which the 
— i! Theſe feathety prevent the water from at 
4985 arch re tube; or drgan' of reſpiration; and, whe 
titaPra5fer the termiflatien of its body to the fu 
25 in one to receive air, it erects ànd ſpreads "the 
ers hi by/ this means expoſes the end of the tab 
to NT e Ne- When easatiouſty cut open, tro larg 
l ebene eur on euch nde, and occupy ; 
malf Ine n 28f the ' Both et / theſe wind. pipe 
je bo el the pen 'tube;' or laſt ring; Though the 
brd dfecFurnHhct with organs of 'tefpiratibn, ard af 
917785 6 cos Vet. e Rezumbr diſcovered: th 
forme” Rds ie "more thaw re four houf 
or J afl lo 140 g amt 11d will 
Mie res Nature to provide'animals;'iv every lu 
6f _ ee with/air; that, Aſter the transformatid 
| — ane Cir fands, the creates inſtruments in 
of = ds exiſt previous to their ram 
1 worms, formerly mention 
ret uhSformed intb ehryfalid inſtead d 
fe" covered with # hard cruſtaceos 
ine impervious to the air and the th 
iße of the nanhilal Ine ts firſt tag 
3 Mega Ins few tours, however; four bd 
Moot,” Ave from e bre? and tw 0 — 
been Spar was che head of the whimal. | 
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which are hard and as M. de Reaymur. dif 
—＋ be real — deſtined for the introduc. 
on of air into the chry a ſtate in which the animals 
ye the appearance of 1 being almoſt totally, dead, and, E: 
urſe, ſhould ſeem to have little uſe for reſpiration. 
wile diſcovered that theſe horns, which had — 
e hard exterior covering, terminated in EY 905 
den in the body of the animal. are 
pong example of the neceſſity. of air for ſuſtaining 
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of life, even in iis loweſt conditipn. Af 
umals paſs from the chryſalis ſtate to-that gf. 
e deprived both of their tails and horns... 
this laſt ſtage of their exiſtence, has not left 
ut proper, reſources for the introduction of, . 3 5 0 their 
ties. Inſtead of protuberant wachez in the 
ils or horns, they now, like other 7 4 
eans of ſtigmata, or holes, variouſly; over di 
rent parts: of the body. t} ETF 37 1 01 255 10 ) 07 3 
The nymph of the libella, or dragon, Ay, | 
þ the ſame manner as. men and quadr oY 
e receive and throw out the air by the mqut h and nat. 
ils. But the nymphs of the libella receive ect 
ver by an aperture at the termination of their bod 
dect nymphs ſometimes throw out, the Water, at certain 
nervals, with ſuch: force, that the. ſtream is. perceptible 
| the diſtanee of two or three inches from their bodies. 
yen kept ſome time out of the water, the defir 5 
firy ot reſpiration is augmented.;; , and, accoing 
hen replaced i ima veſſel ed: with, wat „ 2 
d reſpirations are repeated with unuſual forces 
vency. If you hold one of theſe: nywphs 1 in 115 


F 3 


nd apply drops of water to the poſterior and of, it een 
inſtantly, by an apparatus ſimilar to che ꝓi 
de in the water, and the dimenſionz of .j 5 


bly augmented. This water is again ag 
* dy the ſams inſtrument. + But, though this, e 
res vater, eir ſeems to be not the. leſa . 
exiſtence 3 for, like other; inſects, — * olg, 
Aut its body: men large and fur FAPIRr 
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 liited! ;/anid, externally, there are feyeral ti 
e a 
a. or nymphs, of the ephemeron flies mel 
krtentio1 They have received the genomination of 
widron, — rg almoſt! none of them ſurvive the day] q 
retransformetl into-flies,; But, many of a 
I nag L 
nyn tes, they gener ive in 6 
— water; . under t eſe two bmg 
comin e till they are mature for paſſing into f 
Wen period their exiſtence, . Swammerdy 
— 9 — of them remain three years und 
water; others'two, aud others one only... During thi 
e in this element, they are touriſhed and prepared 
— laßt and fatal change. Immediately after the mil 
mie joined their mates, and the females have depoſit 
it gat in the iter, bath periſh, but not befor: th 
e left the rudiments of a numerous race of ſucceſan 
ga theſe inſects live in. che water, to mattentived 
vers; *theiri neral appearance is nearly the ſume. Wh 
they have piſled; however, inte nymphs, the veſtiges 
Wings may be perceived, which we logk for in vain duft F 
their Brit or Worm Rate," In both ſtates, the inſe@ whit 
ü become an ephemerou fly has fix legs attached tod 
Brat The head is triangular, and from the baſe of ad 
eye proceeds an articulated er The body is compd 
ed/of ken fings, from the laſt of which thee tails, tl 
bly-pertorim the office of tracheæ, ariſe: Theleti 
in meApecies;-arc-as long as the animal's body, and # 
frifignd-with hiirs whick have a reſemblance to teaths 
haut prängipally deſerves our notice on this fabi 
is That; bench ſide of the body, there are fix or len 
des, which have the appearance of ſo mul 


Th arr de inſtruments che animals deſcriba uch 
ſt hint fide and then on the other, will 

5 circumſlanice led Clutius; 

— 2 — # 16 0 to kh hink'that theſe protuberances i 
tits or Inftrenmerts er motion, and, that the animak ud 


N ieee 


band * Reaumur, tom. 12. pag. 187. duod. edit. 8. 
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with the ſame rapidity. when the animals wereat reſt 


when they were in motion; and that, inſtead;of, fins, 
en examined by the microſcope, he difcovered theru to 
zills, through which the creatures reſpire. Ea 
nliſts of a ſhort trunk, and two large branches, or tubes, 
ich give off on all ſides a-number of ſmaller ramifie 
ns, and arc perfectly ſimilar to the trachee of other in 
8. At the origin of every gill;;two:trachez penetrate. 
trunk, and-are diſperſed through the body of the ani: 
|. 92 1 1 "it? 141 geri 
Though the ſtigmata, or reſpiratory argans, of cater- 
ars and other inſects, were long known to , ſerve, the 
rpoſe of inſpiration, yet it was uncertain whether the 
mals reſpired by the fame orifices, till. Bonnet, and; 
er him, Reaumur, aſcertained the fact by many curi- 
and accurate experiments. The firſt of theſe authors 
merſc4 numbers - of. caterpillars, of different kinds, 
d at different times, in water, and he obſerved, both 
h the naked eye, and by the aſſiſtance of a glaſs, hubs 
s of air iſſuing from various parts of ther, bodies, and 
ticularly from the ſtigmata. To remove all deception 
m his experiments, before immerſion, he carefully 
diſtened the caterpillars with water, in order to difladge, 
| portions of the external air that might be adhering, 
their bodies. WA: of them 3 uy 
ig under water, that they had every appearance 2 
1 raiſed the Pad ads *. jos ſtigmata 
bye the ſurface, The head, and firſt pair, of legs, ſoon, 
pan to move from ſideito fide ; and the, body neceflacily 
ook of the ſame motions. During theſg moyements,: ' 
ny bubbles of air iſſued from the poſterior aud cintexs; 
late ſtigmata,. which fill remained under water but 
membranous limbs continued nearly | at get. ' 
kt kept a caterpillar under water till all motion WAS, 
pended. Then, he elevated the anus and the two dat 
mata above the furface, that they might hade a com 
ucation with the external air, He kept the animal in 
tuation about half an hour, ,withour eee | 
(anmation. After taiſing the body iygly from 
alt to the firſt pair of . ſtill 22 cx: 
| | bit 


ws 


wel g rige. of lie; hut, wh * ſed | 

[th ada e external «by an hour, the 
— 5 ws: Fans pan returned. After ſuſpendin 

1 , x five pair 90 

* | — e life was not ＋ 
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= view to reac the uri, and tl 
1900 from the Wh 
or yy wo He li ch 


en of the and 
ubbles were but that . * 

— E wage in proporil 

10 Sn Ng body... nnet immed 0 

Wiſed the vater till i capred he laſt gan 

caterpillar was violently, 7 but no bubbles ﬆ 
* en of er 29 
instantly N 1 * "ny exp 

Ae wo poſterior ſtigmata to the air 3 the animal reſuf 


movements; but yo 4 — aſter; i it expired, | 
et 


another experiment, 2 overed. that 2 04 
An, lived eight day's. ſuſpended. in water, durin ung 
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N is. nec 
and continuation of animal life, it only 
that, men e undergd,. their laſt 
Appear in the form, of. flies of every den. 
ture bas Jill furnidhed them with Ne 
ane 004 VG tun $154 
\Reptiles.of all nds are likewiſe furniſhed with of 
Aafgelpiration; Land-ſnails,.at. the approach of, 
N ay e 
ildings, remain in A torpi 
ming the ſaverity of the For mate 
mich, chalgmimab, when hey go into their, wi 
| forms. r a lena or ſaliva 


nearly ſo long Without Hv 
n elite 
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„ exiſt; without 
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2 of 7060 the reſpirati 


| "is torpid i in winter. * 

| winter; IO . tanthe hollow ng i 

2 Nerz 2 . .of 4 and to % 
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gommunication with the air. 
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1 ſoon loſes its exiſtence. Upon this fubject I ſhall 
1 al hazard two obſervations. The toad, it is'wellKnown;, 
ny kept in a damp place, cam live ſeteral motiths-with- 
et of n en eee * r n 
tberty, it devours voraciouſty ſpiders; ans; 
' Finſests. Here we Aae ee ot” there are 
1 boy, of an animal whoſe cbnſtitutio id fo framed 'by 
Nature, that it can exiſt ſeveral monthit without reteivi 
iny portion of food. According to Our iteas of the ne; 
eendty of frequent ſupplies of nouriſhment, it id nen 
1 diſhcult for vs to eoncetve'an abſtinence of Fotrorfi 
months as one of ad many years, or e, centuries, 
one fact, therefore, though we are unable to account fot 
either, may be 4 3 zende o We re The 
fame remark ig e qually applicable to r'T 
tion of air. Thie * "and" other 3 
ſome peculiarity in teir conſtitution, can Re very long 
in a torpid ſtate without ſeeming to reſpire, and yorthale 
principle of life iy not entirely med. Hence the 
toad may; and actually does, hve many ee ſichark. 
ons which exclude 4 free intercourſe 6 ich the ester 
air, Beſides, ahnoſt all the above, and iruilar fats; mi 
from their nature) have been diſcovered by common! 
dourers, — ag icy 
circumſtance” with the diſcerning eye of a 5 


ln rocks there are man chinks, as well ws . 


horizontal and perpendicular; and in bl . nothing 
is more fr nent than holes and vacuities of different di. 
— Ae and Vacuities' a = 
of toads may accidents conyryed N & 
netration of Which — are ca 

After are hatchetd, the unimalb fun ee 

ſure, and {mall portions of deu e through rhe”: | 
rocks, or the c 

to perſuade; fog 1 * 

, to recommend” to thoſe g 

oF to ler” fach rare 


ws; Heat. ever lehne to 
M4 — ne 2 ee er 
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I render uncommon! appearances —— by 
—— IE 
| From the acts I have — it is apparent the 
— dipyjqamentatmproportions; according to the ſtructure ay 
1 conſtituion of every animated being oi mhich we hay 
1 ar knowledge, is indiſpemſi f the exilteng 01 
and confiouation? of animal life Not only men, quadryy 
perla, Hinds; fiſhes, reptiles, and the larger infects, by 
eren fleas,” mites, the minute eels found in paſte or iy 
vinegar, and the animalcules produced by rinfuſing an: 
mal or vegetable ſubſtances in water, inevitabl) per 
when deprived of this albvivifying element. N 
With regard to, plants, air is fo neceſſary to their ex 
ö ĩſtence, that they do not vegetate in an exhauſted receive, 
Plants, as formerly mentioned, are furniſhed with nume 
rous air-veſſels, or reſpiratory ur gans. They abſorb and 
tranſmit air through every pore. When placed in an ex 
. , Hauſted receiver,; the air contained i in every part of ther 
ſubſimneh is bn ertracted; and, an propartion as thiy 
ain isi like wiſe pumped pat by the machine, the fovert: 
and lraves ſhow evident ſymtoms df debility; they be 
ctimet ſlatcids pendulons; and aſſume a fickly appearance; 
3 retained in that ſituation a certain length of time, 


e eee ah ANN 

„Upon 8 the air we contimually breathe: wi 
an-univerſal menſtruum, r coutſe, Habſe to _ 
pregnated with exhalations every ſubſtance to v 
u bas are; the great importaner of perſonal, as url 
b admit cleanlineſs; is an obvious reflection. * 
Perf One 3 — — 7 

ma 

allow, oil, fal. 
aunmemid, the 4 decade of metals of every 
bad und many other opetations/ which: contatminate the 
either avoiled ormemovedyias they are the 
polls · af bur denſes,/ and che poiſoners; of our conſtitut! TT, 
ons nEveninmorthern elmates, houſes ſurrounded with 
trees; . Juxyriant vg getables an 


2 damp, and inteſted wit inſecte; and hence 


U air * the ſeeds of diſeaſe. Fre 
cautions 
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tions of this kind ave ſtill ney” 


an 

i nes. OY” dirt like other menſtruuma, a 

bu & proportion of the particles of bodies, ing . 
and rec of heat. In Madrid, however, in Conſtantinople; 

ave id in many other: cities of- oa KG WHT, v0 houfes. ar 
nee owded- together, the ſtreets are narrom, and covered 
ry ich filth of every kind. We cannot, therefore, be furs 
bu — 5 2 in ſuch ſituations ſhould 
I le 3 1 with peſtilential. diſeaſes .. 
IN). OUTER oye OOTY 0 OO OTE: oo AR 7 
nh Dem net ior dun ow orion arts; 
t apart orb ee hol 10H 
e 10 rA Won on, 7 de- 
ler, 199190 440-1104 rr 05 (on: nemogt GY: νοnο⁴ 
me et noe An d rot aaryingg! lowiippioo och at games!) 
nd mt Fog rr ata Of Mationadt tart toe ghar nd gen” 


94.0.0 00190 0a tat ro om IR gation! 


EK 

lei e eee eine, Ji r z #4 „ 
hig Forio, in dhe opinion of Ariſtotle, and the 

en mirers of antient philoſophry, can on — i 
be- papal: and hence they devine midito — of 
de; By the fame mode of reaſoning, it may be ſaid 


— inactivity, is the neter of being” moet Rut 
ch ſpeculations are foreign to the nature of this work, 


| perhaps fruitleſs in themſelves” Though it is ampot- 
ble to give an uhexceptionable definition of motive, the 


ich ænomenon ãtielf ĩs obvious to every mams ſenſes. 
el All the terreſtrial objects which preſent themſelves #0: | 
in r obicrvation are, with regard to motion diſtinguiſhable 
1 to two generaliclaſſes . The firſt conſiſts of thoſe hic 
of e endowed with 4 ſpontaneous, or ſelſ. mꝰ/ꝗng, power; 
fal d with ſome qualities and. affections ſimilar to the 
ery our minds. The ſecond conſiſis of all thaſe objects n 
the ich no ſuch qualities and affections appean, and rare 
the nature ſo paſſue, that they never 2 
wth Tr, when put in motion, do they ever ſtop ſome 
i al influence or reſiſtance. The firſt claſs of object, 
le their poſſeſſing the power of ſpontaneous motion, 
nce d other qualities 


ee Peart animated beings, are caſily 
matter, which is totally de- 


prived 


ngviſhed from 


Irrer 


ELITE 
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— 1 


dety of nice and 
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natural conformations} he were capable: af mo 
ba. Natural wanta, 22 
cellarily excite deſire or appetite. But, | Hay row be-de> 
peed of ſenſation, want cannot exiſt, becauſeu all rite 
urces are annihilated. This is chtting off allithe vauſes, 
d at the ſame. time looking fox the „An animal 
thout ſome ſenſation; is no animal, bu maſs.\of - 
ter. r — | 
e apineſs of the parts produces the effetty which varies 
cording to the ſtructure and deſtination uf theſe parts, 
bel of want ereates deſire. Whenever an animal 
rccives an object fitted to fupply its wants, deſite is the 
eceſſary ge ee 955 action or motion ebe dere 
ds, he tlg b fu 419] a n mn 
Beſide pr 0 on the motion of hands; vn 
der parts of animal bodies, which are all effected by 


eas of —— and are ſubjeſt to the will of the creas 


res who perform them, there are other motions that have 


tle or na dependence on aur inclinations. Of this kind 
re the action of the heart, the circulation ot the blood, 
e digeſtion of food, the periſtaltic motion of the bow- 


;, the progreſs of the chyla from the ſtomach and unte 
zes to the ſubelavian vein, the movement of the varidous 
creted liquors, fuch as the gall, the urine; the ſahvn, Gn 
deſe, together eee eee 
. the denomination of vital and 1 
, becauſe moſt of them go on without atry\ 
— — principle, brick wm I 
movements had been FB 

nk 


ceflarily have ton much — - and 
ay of them would infa been neglefiedaluving 


Wblyihave 
eps when: conſejouſnek, is aſten cede OR 
Nature incher-operatians: is aways” 


= man, and other animals, theridivattiow of xiv 


nts but what. areceafily performed, >comtribitelitd 
ine and bean, them to acquire pod cor- 
bonding to then ſtructure of. their bodies and che des 
Keaits in vhich they ,ů = + neee Nie 
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which exceed all the s of human e on, che 
#andeur of dur Anügtbes. Inftead f-extiting 
vonder, it almoſt vaniſhes from 2 5 * 5 of an 
mmenſe globe, it dwindles into a porn 
0 pace, and loſes itſelf Lees ore 
iniverſe. Conſiderations of this kind are apt to te 
he dignity of man, and to leſſen his ii mportande in 
rent ſcale © being; but they expand d went Wet 
ies, and nd 0 Led 48 1 * au he Mo 
Power which firſt produce 1 fop ray, E 
jilting orbs. A ced, and ft po Nane 
he different movements to which Sitka" are ein 
ated by the defire of food, by love, by the appetite” for 
dle and exerciſe, by their hoſtilities, and by other ex- 
ting cauſes, give animation and vivees e while 
dene of nature. A filent and motionleſs x &, how- 
 beautil nd valgated, Toon derten ada 
aſt becomes 'inſupportable. Motion, fays Harris, ig x 
he object or cauſe of all fetifation. in mufle we Hear It; 
u favours we taſte it; in odours ve e in touch 


be feel it; in ight"we fee it. n ie ek: ON: 120 
Animals furniſhed” Wich aelttiitive x, pas en 
owed with . Teng ength, Soares 


e 2 rtionall ir mover f the 
inds. The 1 Too is aß 10 5 192 
pecies 17 food 1s always at hand. Wo 
ars, and many other inſecks, in order wo 1 5 
ibment, are under nc Receſfity df Wing of 20 0 
auge. But, the motions of birds and fiſhes | en 
apid becauſe, in queſt öf food, they ar: 8555 4 19 15 
l rough large ti trafts, and they have 5 th ties to 


void. 


Timid den as the Mare the 1 5 Ix 


aa are alinoft perpetua "ng in mod 55 


77 undiſturbed, they. are FT, 10 5 


mal, anxiety " of Sy e. 
ſe & their 78 "2nd { 
c Yes itſelf o on Fts 275 yu, 


be ſcent of food „t 
k Ke when \ whey, * gr 8 rn 
R 


_ >The 8 
chat ſotne of them, 
de generally ſup 


Hinged 


of moving, Tthall call theſe two'lobes the animal's ten 
4 + Coal furrow in the ſand. Into this furrow, by theo 


back the fand; lengthens the furrow, and they fürn 
Wich regard to marine muſcles; 


g. About derb inches in length, which ſerve the double pu 


which the animal, by the eee of en muſcles 


* 


gals aſd 88 — fly 
arly, thoſe of the ſhell triby 
ed to be deſtitute of the power i 

It is a common notion, that both freſh and f 
water muſeles have not the loco motive faculty. But, ty 
is d vulgar error. It is almoſt unneceſſury to mentin 
that the exterior part of muſcles conſiſts of two ſhe 
ether, which the animals can open or hut d 
pleaſure. Every perſon muſt likewiſe have obſerved, i 
the ſtructure of = animal itfelf;'a fleſhy : 
à much redder colour, and denſet cbnſi than the 
other parts of the body. This — 700 protuberand 
which conſiſts of two lobes; has been denominatedy 
trunk, or tongue: But it is an inſtrument by which 1h 
ereature is enabled to perform a progrefirve, though a 
ry flow, motion; and, therefore, in deſcribing its mann 


cteſd, or fert. 8008 +4 raft 

- "When inclined to e pe its un tg 

the river-muſcle opens its ſhell, thruſts out its tentacu 
and, while lying on its fide in an horizontal poſition, di 


ration of the lame tentacula, the animal makes the fel 
fall, and thus brings it into a vertical poſition. We hat 
How got bur muſcle on end; but how is he to proceed! 
He ſtretches forward his tencacula, by which he throw 


enables Him to proceed on his 8 . 
progreſine m 

"Boris performed in the fame manner, and by the fan 
ory 2 When not in motion, they are all firmh, 
hed to rocks, or fmall ſtones, by many thread 


'of an anehor ant cable. Without ou rovifiond 
Nature, theſe animals muſt become they the wat 
And che fpeties' would foon be dunihi . But; hen 
D Abe ti erkature fpin theſe threads ?! cylindrical ca 
'extthds from the origin to the extremity of the tentacus 
In this.canal an extremely glutenous ſubſtanoe is ſecretth 


\ pin 
"tt + 
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s the power of forcing out, and of attaching it, in the 
um of ſtrong threads, to ſtones or other ſolid. bodies. 
ore than a hundred and fifty of theſe cables are often 
mployed in mooring. a ſingle muſcle*. The ſubſtance of 
he threads is exceedingly viſcous, indigeſtible in the hu- 
an ſtomach, and is probably the cauſe of thoſe fatal conſe- 
1efices which ſometimes happens to inattentive mow 
n Scotland, theſe threads are called the hard of mu 
les, and ſhould be carefully pulled off before the animals 
re thrown into the ſtomach. gg. 
Other bivalved: ſhell-fiſhes, the ſpecies of which are 
zumerous, perform a progreſſive or retrograde motion by 
n inſtrument that has no ſmall reſemblance: to a leg and 
cots - But the animala can, at pleaſure, make this leg 
ume almoſt every kind of form, according as their ex- 
yencies may require. By this leg they are not only ena- 
led to creep, to ſink into the mud, o diſengage them- 
elves from it, but to perform à motion, which no man 
auld ſuppoſe ſhell-fiſnes were capable of performing. 
Then the tellina, or limpiny- is about to make a. ſpring, 
puts the ſhell on the point, ar ſummit, as if with a view 
o diminiſn friction. It then ſtretches out the leg as far 
s poſſible, makes it embrace a portion of the ſhell, and, 
a ſudden movement, ſimilar to that of à ſpring let 
100iC it ſtrikes the earth with its leg, and kc, <a 
o a conſiderable diftanceþ.i; 4 br une lt 2 ft 4 1G” 


The ſpoutiſiſn 1 has a bivalved-ſhell, | reſembles 
the handle of a razor. This animal is incapable of pro- 
relive motion on the ſurface; but it digs a hole cell 
in the fand, ſometimes. two feet in depth, in Which ĩt can 


by which yp performs all. its movements is ſituated at the 
tre. This leg is fleſby,' cylindrical, und pretty long 
When neceſſary, the animal can make the termination f 
he leg aſſume the form of a ball. The dpaytaalh, when 
Hing on the ſurtace.of the ſand, and abant to fk in, 

extends its leg from the inferior end of the ſhell, and 
PPh, 50 TO eee mee tene en makes 


erg de Bonner 97 20g: 9694 10 06K; e. 6,195 zig n 
! The name of the abünaf I Scotland. In England it is eifled razdr ft. "8, 
unde genus Solen of Linnæus. 


aſcend and deſcend at pleaſure. The inſtrument or leg 
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vents any farther deſcent, and: the muſcular effort neceſa 


— — —— 


olf the hole. It is amazing with what dexterity and quick, 
| neſs theſe ſeemi 


with your hand, and afterwards allow it to retire into in 


ice fentimentand-recolleGion.than. one ſhouk 


ſholl to the full extent; then ſhuts:it witha ſudden jerk, 


=> — — 


one valve of their ſhell above the ſurface, which become 


- oO INI M, 
2» = - „ 
1 


makes the extremity of it take on the form of a 

lap on each ſide, and terminating in a point. = 
this inſtrument the animal cuts a hole in the fand. Al 
hole is made, it advances:the leg ſtill farther into the 
makes it aſſume the form * hook, and with thi 
hook; 48:2 fulcrum, it obliges the ſhell to deſcend into the 
hole, In this manner the animal operates till the ſhell u 
thily diſappears. When it chuſes to regain the ſurface, i 
puts the termination of the leg into the of a ball, and 
makes an effort to extend the whole leg but the bal pro 


rily puſhes the ſhell upward till it. reaches the ſurface or ty 


kward motions are performed. 

it is remarkable that the ſpout-fiſh, though it lives u 
ſalt water, abhars ſalt. When a little ſalt 1 is thrown Ih 
his habitation. Bu, 
tes ſtill wore remarkable, that, if you ſeize the animi 


cell, you may ſtrew as much ſalt. upon it as you pleals 
but the fiſh will never again make its appearance, If yoy 
do not handle the — by applying ſalt, yuu may make 
it coma to che ſur face as often as you incline ; and fibers 
men aſten make uſe of this ſtratagem. This behaviour: 


naturally for a ſpout+fiſh. 

Abe ſcallop, another well known divalved ſhell-6ilh, bn 
the ꝓo er o progreſſive motion upon land, and likewik 
of-fatigaming on the ſurface of the water, When this 
animal; — to be deſerted by the tide, it opens it 


which it often riſes five or fix inches from the ground. ln 
this ;ajauner it dumhles forward till it . che waten 
When the ſea is calm, troops, or little fleets, of — 
are often hſerved ſwimming on the ſurface. They nit 


a kind of ſail, hile the other remains under the water, 
and anſwers the purpoſe of · an anchor, by ſteadying tt 
animal, and preventing its ay rt thr th When an ene 
* approaches, my _ ut the ſhells, lunge to 


1 
| 
1 
w 
va 
d 
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be bottom, and the whole fleet - diſappears2 By what 
jeans they are enabled to regain the ſurface, we ure ſtill 
ang, 047 70 MT Neft 5 CHE GIS 04 TESTS 141 3H. ALY 
With regard to the loco-motive- faculty of the oyſter, 
ie following facts are recorded in the de Phy. 
jue dy the Abbé Diequemare. Like many other bi- 
red ſhell-fiſh, the oyſter has the power of ſquirting, out 
ater with a conſiderable force. By thus ſuddenly and 
reibly ejecting a quantity of water, the animal 
h enemies as endeavour: to inſinuate into its ſhell while 
pen, By the ſame operation, if not firmly attached to 
xcks, to ſtones, or to one another, the oyſter retreats 
xckwards, or ſtarts to a fide in a lateral direction. Any 
erſon may amuſe himſelf with the ſquirting and motions 


+ i, WS oyſters, by putting them in a plate ſituated in a hori- 
ins ontal poſition, and which contains as much ſea- water as 
But, g ſufficient to cover them. The oyſter has been repreſent- 
ima Wd by many authors as an animal deſtitute not only of 


zotion, but of every ſpecies of ſenſation. The Abbe 
dicquemare, however, ſhown, that it can perform. 
ovements perfectly conſonant to its wants, to the dan- 
ers it apprehends, and to the enemies by which it is at- 
icked. Inſtead of being deſtitute of all ſenfation; oyſters 
e capable of deriving knowledge from experience. 
Vhen removed from ſituations which are conſtantly c- 
ered with the fea, devoid of experience, they their 
ills, loſe their water, and die in a few — has even 
hen taken from ſimilar fituations, and laid down in pla- 
s from which the ſea accaſionally retires, they ſeel the 


| it tects of the ſun's rays, or of the cold ait, or perhaps ap- 
„ cchend the attacks of enemies, — eines to 
u eep their ſhells cloſe till the tide return, Conduct 
* * / 1 

tte wet ie 


* 
5* 
well known multivalved ſhell-fiſh, merits our attention. 
ns animal, of which there are ſeveral ſpecies, is round, 
ral, or ſhaped like a bias bowl. The ſurface of the ſhell 
divided into beautiful triangular eee 
111465 233458 I Wurit u 7 1 496,06 ver ot 
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vezed with numberieſs prickles ; from which laſt cirem 
ſtance it has received the appellation of ſen-urchin, or jy 
Beg. Theſe triangles-are ſeparated by regular bel 
and orated by à great number of holes. Each hot 
gives: lot gement to a fleſhy horn ſimilar to thofe of th 
fail; and fufceptible of the famie movements. Like 4 
fail, the: ſea- urchin uſes its horns when in motion; byf 
their principal uſe is to fix the animal to rocks, ſtones, y 
the bomoni of >the: ocean. By means of the horns ay 
prices Nhich proceed from almoſt point of the 
nell th Aea- urchin is enabled to walk either on its bag 
orion its belly; The limbs it moſt generally employs u 
thofe which ſurround the mouth. But, when it chooks 
id can move forward, by turning on itſelf like the whed 
ef:a1coach. | Thus, the ſea-urchin furniſhes an exanyl 
an animallemploying many thouſand hmbs in its v 
ous movements. The reader may try to conceive th 
number ofumufales, of fibres, and of other apparatus 
which are requiſite to the progreſſive motion of this li 
animal. Lins ©, ESC e ne | 
The motion of that ſpecies of meduſa; or ſea-nettl, 
which attaches itſelf to rocks, and to the larger ſhell.fiy 
di extremely ſlow. The ſea-· nettles aſſume ſuch a variey 
aß figures, that it is impoſſible to deſcribe them unde 
2 deterininate ſhape. In general, their bodies nate! 
My &it0:a;truncated-cone. : The baſe of the cont 
wi#pplied:to the:rock; or other ſubſtance to which the 
adhere With regard to colour, ſome of them are red, 
ſome greeniſh, cfome whitiſh; and / others: are (brow 
. - When: the mouth, Which is very large, visvexpanded, i 
margin is ſurrounded with a great number of fleſhy fl 
ments; or: horns; ſimilar to thoſe of the ſnail. The 
borns ane difpoſes in three rous around the mouth, ant 
givelthe animabithe appearance of a flower. Through each 
of theſe horns the ſea-nettle ſquirts water, like ſo mu 
jetaad/eau; 1 Whit is peculiar in thb ſtructure of the 
creatures; the Whole interior part of their body, or con 
is one cayity, or ſtomach. When ſearching for foo, 
ey cactend. their ſilaments, and entangle any foal! 3 
they encounter. When they meet with their 105 
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ey inſtantly ſwallow it, and ſhut their mouths'cleſ6.like 
pure. Though the animal ſhould not exceed! an inch, 
r an inch and an half, in diameter, as it is all mouth and 
domach, it ſwallows large whelks and muſcles. Theſe 
bell animals ſometimes remain many days in the ſtomach 
fore they are ejected. Fheir er ee arecat laſh, 
,wever, extracted; but how does the ettle 2 
f the ſhell? The creature has no other inst 
ody but ihe mouth, and this mouth — — 
lach it both receives nouriſhment,” and diſcharges the 
xcrement, or unprofitable part of ita food. Wen the 
hell is not too large, the ſea-· nettle has the power of turn 
Wog ics inſide out, and by this ſtrange mancuvre the hell 
s thrown out of the body, and the animal reſumes it 
ormer ſtate. But, when the ſhell preſents itſelf in a vrong 
zofition, the animal cannot diſcharge it in the uſual mans 
der; but, what is extremely ſingular, near the baſe of the 
one, the body of the creature ſplits, as ii a dJargerwbnnd 
dad been made with a knife, and through this gaftvthe 
hell of the muſcle, or other ſhell, is ejected. anunt 
With regard to che progreſſive mation of the ſea-nettle, 
tis as low as the hour- hand of a clock. The whole ex- 
ernal part of its body 18 furniſhed with numerous muſcles. 
heſe muſcles are tubular, and filled with a fluid; which 
makes 1 in the form of prickles. y the ins 
ſtrumentality of theſe muſcles, the animal is enabled to 
perform the very flow motion juſt now meititioned;'r But 
bis is not the only means by which the ſeachtttleSis/ta- 
pable-of moving. When it pleaſes, it cùn Jooſen dhe haſe 
b the cone by which it ĩs attached to. thecruckreveiſẽ 
ts body, and employ: the filaments round iti mouth as ſo 
I - imbs. Still, however, its movements are | imper- 
tibly ſſow. For theſe facts, ſeveral authom » 
1 but vs ſhall eier dhe reader ſolehyico 
Bonnet 19 „ ie 5 12 24)4 . — uo 
Before we convlude this al, we ſhall / juſt ration 
a mode of flyi ing Which is peculiar — 2 — 
The maſon-bee, which is one of the ſolitar 
feceived n appellation, becauſe i eke 
55 i N Nl ur, 
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mud, or mortar. (Externally, this neſt has no regula 
| pearance z and, is, therefore, — — reed as 2 füt 
| af dirt to a This habirg 
4 however unſeemly in its Tas err het, is furniſhed 2 
regular cells, and often-gives riſe to conflicts. Wie 
Y the real propmetor is abroad in queſt of materials to find 
| the neſt, a ſtranger takes poſſeſſion. At meeting, a ba 
| Aye enſues. This battle is fought in the air. Song 
— fly with ſuch __y and' force againſt et 
3 that both parties to che ground; But, in g 
neral, Ike birds e, the one endeavours to riſc 1% 
the other, and to. give a downward blow. To avoid 
robe, the undermoſt, inſtead of flying forward, or lu 
rally, is frequently obſerved to fly backward! This rem 
grade flight is likewite:  occationally by the cu 
mom houſe· f y, and ſome other inſects, though we are u 
able ta ve uhat ſtimulates them to perform this u 
eee eee enen, 14 


, — , n 
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J Pere Inſti uch, Inftindts as can acconmein 
ee eee een and eee 
MNfundi impromenbie by Lee 
e from this bibo of * 
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ANY theories hive been invented Wks vi 
| + explain he inſtinctive ey of animals; but not 
of them have received the gen obarion of Phils 
ſophers. This want of fuccels in nl Oe noſe gation of 
ſubje@ ſo eurtous ——— Ane 
operation of ſome powerful cauſes. Two of theſe cauls 
appear to be, a want of attention to che general eco 
eee aud miſtaken tions _y 
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ig. the dignity of human näture. From perufing the 
ſitions of moſt authors who have written upon'anj- 
— inſtinct, it is evident, that they have. chiefly derived 
beir ideas, not from the various mental qualities diſcover- 
ble in different ſpecies. of animals, but from the feel 
ad propenſities of their 6wn minds. Some of them A 
e lame time, are ſo averſe to allow brutes a participation 
k that intellect which man poſſeſſes iti! fuck an eminem 
legree, that they conſider every animal actioh to de the 
efult of pure mechaniſm. But the great fouree vf ertbr 
bn this fabjet is, the uniform attempt to diſtinguiſh im 
Endive from rational motives, I ſhall, however, enden 
our to ſhow that no ſuch diſtinction exiſts; and that The 
aloning faculty ,itfelf is a neceflary reſult of inſtincct. 
The proper method. of invotigating” ſubjects of this 
ind, is to collect and arrange the facts which have been 
ſcovered, and. to conſider, whethet theſe facts lead to 
y general concluſions, This method 1 have. 
nd ſhall therefore . exhibit examples of pure inſtiziQs ; 
f fuch inſtincts as can accommodate themſelves to peculiar 
rcumſtances and ſituations ; and of inſtincts imptove- 


ble by obſervation and experience. ane laſt FR I 
1 | draw ſome concluſions. TY! 


wh tr Zhen. i N $$ 


ehe, I kb bits, Seh Mü epenllent'of 
ction and experience, kutane f tice 
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— actions when objects are pr. to 
df this claſs the dwlldein are exumples. 
ln the human ſpecies, the inſtinct of fuck erted 
ae: pe to the. mothet, to. ms ele 
ſtance ; ; for infants Ro ia n 
1 1 1 Wees r al nia yt my > 
Els Fa 9 * 110 inn | 


himals, or When th E. re by . 
nnedately after hirth..; 1 e he 
ought into contact with, their be 8 * 
dez 14a 
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timauly the moving of the eyelids, and other 
2 the i are likewiſe 1 75 0 5 5 inſlinds, w 
eſſential to the exiſtence , of . young ani 
115 he har of light is exhibited fans at a very e 
od. 1 We remarked evident ymptoms « of this ata 
2 on the third nu after birth. When children w» 
farther red, mak of the various paſſons gradualh 
appear. The p 1 is diſcovetable at the age g 
two months. ,. 1 1 is called forth b 11 approaching the ha 
to the child 95 eye, and by an ſudden motion or uni 
ile. I once inſtituted a cou e of 60 . ae to aſcertay 
he iods when the various paſh rinciples, or pr 
EE of the human mand ar 57 ed, and to mart 
e cauſes which firſt produced 2 5 But, in leſs tha 
ve months after the birth of the child, the bulind 
Pres too N age! and extenſive for the time 1 hu 
eſtow on 8 jefts of this nature. 
e brute creation | affords innumerable example g 
5 25 inſtigcts. 
When caterpillars. are ſhaken of a Tree in every dire 
"Hoo, all of them inſtantly turn toward the trunk, a 
climb u though phe, had never ROY been on th 
* Turface- of the groun 
. Young birds open their moth; upon 
noiſe, as well as.that of their mc | 
have no apprehenfions of harm; neither do — offer l 
* their Ie till they acquire more ſtrength and exp 
hc Ihe 1 4 ie is not ferocious till he feels ſore 
activity for deſtruction. 
1d invariably depoſit their eggs i in, ſituation ml 
favourable for ehh and affording nouriſhment # 
_ their 95 progeny, Butterflies, and wie inſects, who 
* | ng upon ye etables, unih fix their ep 
5 1 ge 9 ge a 837724 che palate 


ater infecs. never dev 
Pave 


kon or. thei 
rc 72 oh dry : ſeen butterBies whid 
. 1 N es the hoiiſe, exhibit marks 
the greateſt whe K Ra they cotld” not find 44 
nidus for their eggs; and, when every qther reſourt? 


: 1 ad, | they paſted the phony, 1280 of. the 758 
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Some ſpecies of animals Took nor to future wants, 
Others, as the bee, and the beaver, are endowed with an 
inſtinck which has the appearance of foreſight. They 
douſtruct magazines, and fill them with proviſions. . 
The common bees attend the female, or queen, do her 
num little ſervices, and even feed her with _ from 
their trunks*. When deprived of the female, all their la- 
bours ceaſe f, till 4 new one is obtained, whom they treat 


with much refpe&, and renew their uſpal operations'$. 
= 11 er three Alen aentene for oe 
workers, drones, and females; and the queen-bee, in 
depoſiting her eggs, diſtinguiſhes the three different kinds, 
and never puts a royal or a drone egg into the cells deſtin- 
ed for the reception of the working bees, What is equal- 
ly ſingular, the number of theſe cells is proportioned to 
that of the different bees to be produced. One royal cell 
weighs as much as, one hundred of the common kind. 
When there are ſeveral females ina hive, the bees work 
little till they have deſtroyed all the females but one, If 
more than a ſingle female were allowed to remain in a 
live, a greater number of eggs would be laid than the 
working bees are able to make cells for receiving them. 
The wood-piercing bee, which is one of the ſolitary 
ſpecies, gnaws, with amazing dexterity and perſeverance, 
a large hole in old timber, After laying her eggs in the 
cells, ſhe depoſits ſuch a quantity of glutinous matter 'as 
nouriſhes the worms produced from theſe eggs tilfthe time 
of their transformation into flies. She chen paltes up 
the mouth of the hole, and leaves her future ofegriiig to 
the proyiſion ſhe has made for them.” \ © © 
e bees of that ſpecies which build cylindrical neſts 
with roſe leaves, exhibit a very pecullar inſtin&t, © They 
irſt dig a cylindrical hole in the earth. When that ope- 
ration is finiſhed, they go in queſt of rofe-buſhes ; and, 
after ſelecting leaves proper for their purgole, they cut 


e and even round pieces, exactly 2 
8 The 


different parts of the cylinder. 
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waſp digs hqales in the ſand, In cach ho 
the; its. an egg. * how is the worm, after it ; 
hajel ed, to e ? fs the inſtinct of the mathe 
105 5 Attention. feeds not.upon fleſh he, 

+ e certainly 22 1 751 that an animal is to proceed 
ng e wo r eee yy or ence 
collects ten or twelve (mal 
een worms, en e the piles one aboyg. another, .rolh 


= 0 e fort 0d Leak them in the hole h 


n the 
ared ith the food Na 


TRE worms are deyou, 
1 18 exadh 
9 * N 1 


of eames 
Th beg 1 e not themſelves 8 2 
viſions of theſe animals for the now 
e and each, kind is adapted to the 
Ore Uhat i th aces thei 
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9 of by 


ka ay ee War ©gga,; th 7 5 to them L. 
anxiety. They turn and W which has the 


effect of heating them equally. 05 4 1. geeſe covet 
the. A hen fits with 

En ry 
8 9 egg. 7 often contemplated with 
w ct a inf; of ow. When her offspring 
hg . 1 3 thei 

the ws are older, 

ry hy ol, _ peſt, and, by ſons 

geſtures and 2 2 ſolicits the 7 to void their ex 
| r 1 | E 
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One of them immediately turns 20 
AT hind ; above the edge of the neſt, 155 Fg 
effort, and the mother, before 8 pon | 
Grotruded from. anus, lays hold. of it with h 
1 — it out, carries it off, N N 
om n the neſt. In all theſe operations, men recogniſe ecogniſe the 
tions of Nature; een from the animal 
Il fer the dermelies, and ny nes ad che 
"The ider, eg, 
etle kind, © exhibit rms ot ih 1 na- 
re. W in terror tou the finger, 
j 0 15 : But, if he fin "*i 


der runs off with 2 
at, whatever direction he takes, he is © poſed by 6 


r finger, he then ſeems. to deſpair o being le; to 
ape, contracts his limbs and body, lies perfectly mo- 
leſs, and counterfeits every ſymptom of death. * 
ſituation I have pierced ſpiders with pins, and for 
n to pieces, without their diſcovering the fmalle AR 
ik of pain. This fimulation of death has been aſcti- 
d to a ſtrong. convulſion, or ſtupor, occaſioned by 
br. But this ſolution of the phenomenon is errong- 
have repeatedly tried the experiment, and uni. 
nly found, that, if the object of . be removed, 
ſeconds the animal runs off with great. 2 * 
Fo when Ne e ting death, 12 2 
ually roaſted, without moving à fingle joint. 
It is unneceſſary to give more n e 9 5 in- 


xs, 1 ſhall therefore, proceed. o r 
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fo claſs many human. inſtincts ma 1 we 


It, as theſe intigive propenſities are ife big 
poveable by experience and 5 examples 


„ fall one eee to be given under the third 


Tho animals are moſt 3 whoſe ſphere of GEE 
ige extends to — number of objects. When 
interrupted 
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Mterrupted i in their operations, they know how to ref | 

their I and be” 555 their purpoſes, by d 

ent th Some animals ave/nb other power butth 

of''e facing or erte their Frog] ut the falcy . 

the de an the'fox, purſue their prey with intellign d 

an da Jreſs FSH 2 5 —5 40 972 . 
The olkrich bis bn accuſed of tics, becas 1 


| ſhe leaves her e o be hatched by the heat of the fi 
1 "WM Senegal, wh the heat i8 x den then lects her q 
| eh the” tay, * ſits upon iht in ihe ight. 1 
of G Hope, however, where Ke epreed 
| 18 5. the Eoſtrjch, ke other birds, its upon be 
of e d d 
bits dig holes in the ground for warmth and py 
Mong Bite after continuing long in a domeſtic tay 
that *refource being wanne, ey ſeldom 58 
Yds art“. . eee nol 
e, when they have nor Foo enough for their 1 
katlons, augment the . of their honey-cells f. 1k 

female bee, when the cell are not ſuffotently numem 
to receive her eggs, lays two or three in each cell, N 
A few days aſter, * the cells are increaſed, the vori 
bees remove all the ec eggs, and depoſit hg bay 
in the new conſtructed cells f. 
When a 'wafp, in attempting to tranſport a dead ire 
panie on from the neſt, finds this load" too heavy, he al acl 
off its Head, and carries it out in two portions g. | 
n countries infeſted with monkeys, many birds, vba pes 
F in other climates, build in buſhes and the clefts of nel: xc 
. fuſpend their neſts upon ſlender twigs, and, by this up 
- nous device, elude the raparity of their enemies. 
The ny ymphs 1 commonly called c ien 
© cover, themſelves, means of gluten, with pieces; mo 

wood," ſtraw, ſmall Al or gravel. It is neceffary ia ; 
they mould always be nearly in equilibrium wit „ ticu 
Water in which they hve. Io accompliſh this purpk ano! 
| when theif häbitatibns are töo heavy, they add 2 pieces 1 
wood, when too light, a bit of gravel 1. _ 


1 rr a e 
+ Ibid. pag;:240. 8. F Ibid. tom. 11. pag. 24“. 
I Bonner, tom, 4. pag. 209.——Reaumur, tom. 5. pag. 216. 8. 
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| had. a cat that frequented a cloſet, the door of which 
dene by: 3 common iron latch. A window v 
nated near e door. Wet the door was. ut, the 
t gave herſelf no uneaſineſs. As-ſoon. as ſhe tired 
confinement, ſhe mounted on the ſole of the window, 
d with ber paw. dexterouſly lifted the latch and came 
. This practice ſhe continued for years. 


Theſe, examples, I hops, are ſufficient, ,, / 1 
I The third claſrromprebrids. ail thoſe. Infind?s; which ar- 


improveable by experience and _abſervationg. . 


cles. The actions of a dog, or a monkey, for the ſame 
ion, are more various, whimſical, and uncertain, than 
eee of a ſheep or a.cow,, Eo 

| | Moſt human inſtincts regeive S from 1 8 
005 ence and abſervation, aud are capable of a. thou and 
4 modifications. This is another ſource of Man's ſuperio- 
It 

q ifes in oppoſition, creates heſitation, 


ad often totally exringuilies the original motive to c: 
dan. The inſtinct of fear is daily counteradted by ; m- 
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ot extended Ms. ny een 
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Nrft Cauſe, or Ailthor of the 88 * or; hf 
ww. erence ot kelpeck f för enfinen characters i is 2 ſpeck 
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by oh Hopes eee eh i future good. 
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dick accommodate; themſelves.to peculiar:cir 

nd fituacions,/'and of/inſtinQs improveable by: glioma ge 
d experience, I mms ſor: a fe remarks; 
"From the examples fn 1 55 it appears that inſtinct 
bs an original quality of min Md; PER, in 5 anjmals, 
nay be improved, modified, and ,byjexpenange 3 
hat ſome — are cer 3 17255 birth; ae e 
ns fear, a the principle 1 

pf tn: or balancing ED as 
ed, according to the exigencies of the 

the ſtrongeſt inſtincts a appears not till near the age 


y ; but, by bad example, and improper rope rugs, eve In» 
flindtive defire is often prematurely excited: The minds 


es, deſtined for the e 0 of the individual, and 


the continuation of the f. The calling forth! of 
hee Jalities is not inſtinct, but the exertion or ener 


founded on inſtin@; cannot with propriety be dal in- 
ſtintive knowledge, but Laces A Me Sinn. Sing 


W „ - 


actions us every individual of a I pecies py ng 
aid either of experience fication. Hence inſti 19 85 
be defined, Every original quality of mind jy 
<Fuces particular feelings or actions. whe when the proper 
N are preſented to It.” "Theſe: qualities. or inſt 
in bann ſpeties. Som&are ee 19 — many. 


weaker ;- and their ſtrength or 
oy proportioned to their number. 
among mem whs' have bed the 
1 a bluntneſg, of abſolute deprivation, 
naler modified Anftincts. Tuſte, or love of pa 
ec, whether ahitafed. inanimated, or Arti 
ſome men ſo ae chat we aften Lay it is: 
uz. InſeQs have fewer itiſtincts than "men of | 
but the exertions of inſectæ àre ſo unifortn ant. 


ſome ori 


ne FEES eee 


co, © 


Senſation 


FP exhibital-anftances of inſting; of in | 
Having pure ſtiacts 


of brutes, as well as thole of men, have original quali. 


of inſtinct. Inſtincts exiſt before they act. What man 
or hrutes learn by experience; gb this experience be | 


ence and obſeryation. Inſtinct 9500 de limited (och | 


_ 
ard others with few. In ſome they are ronger „ others | 


| he ls of 
5 e 


tha they excite the admiration' of W 8 - 
1 | 
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1 THE PHILOFOPhRY | 
- 'Senfarion-im z ſentient principle, or mind. 
Eyre i e Regs 8 the b. 


cies of Animals ate endowed with mind: But, the ming 
of animals have very different powers; and theſe Powen 


are: expreſſed by aQtons. | The ftracture of thi 
bodies 8 ee Apes tothe powers of their ming 
We never -ſce 4 mature uns 2 actions whi 
Nature has fiot enabled it to perform; by beſtowing oni 
proper inſtrümetits. A hee the materials of hon 
' and wax ut att not t6 e 'rotidn wood, like th 
— Neither does peculiarity of ſtructure prompt the 
actibns of brutes. Calves puſh with their heads long bi 
fore their horns are LION and ſimilar example; 
bow, that the inſtin brutes exiſt previous to the ei 
panſon of thoſe bier wich Nature intended thy 
d emp, 
view of inflinet is fimple, iii objeCtion 
K's exiſtence of mind in brutes, and unfolds all ther 
actions, by referring them to motives perfectly ſimilar u 
thoſe by which man is aQuated. There is, perhaps, 1 
greater; difference between the mental powers of ſome an 
mals.than between thoſe of man and tie moſt ſagaciou 
cn, enge may be conſidered as ſo many internd 
af which ſome anitals have à greater, and othe 
A Fae " Theſe ſenſer, in different ſpecies, ur 
likewiſe more or leſs ductile; and the aniinals poſſeſing 
them are, of mecha more or leſs che of imp 
ing Aud of acquiring'kwowledge.” 
t The notion thilt agate u tachijes, 17 perhaps . 
abſurd to merir refutatibn. Though no animal is endow 
ed with mettal powers equal to thoſe uf män, yet there 
i not a faculty of the human mind, but evident mark 
of its eriſtedce are tot be found in particular animal 
e honk 0¹ , imagination, the principle of imitation, 
zofity,' cunning, ingenuity, devotioh;\of reſpect forks 
priory, ,pratitude, ate 'al difcoverablein- the*brute erer 
tion. N art deni to them They build in vn 
ous z.the y dig ; they 3 war; they extract pecy 
Har Kae Ws water, from ts, fromthe earth; 


15 5 weir voices l — _ 
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its; their ſentiments, their pleaſures and .paing, their 
ions of danger, and. — „ ed Y future 
ood. Ev ſpecies: its own e ich is per- 
2 — by the individuals. They. ak and give: 
afſiftance to each other. They ſpenk of their-neceſſines ; 
and this branch of their language is more x leſz extended, 


10 in proportion to the number. af their, Wantz. Geſtures 
ni and inarticulate ſounds are the ſigns, of their thoughts. 


I & neceſſary that the ſame ſentiments ſhould pro- uge the 
fame ſounds and the..ſame movements ; and, canlequept- 


the ly, each individual: of a ſpecies muſt have the ſame orga- 
be nization. Birds and quadrupeds, accordingly, are;ifica- 
"8 pable of holding diſcourſe to each other, or commuiſicat- 
1 ing the ideas and feelings they poſſeſs in common. The 
hey language of geſtute,prepares for that of articulation; and 
1 ſome animals are capable of acquiring a knowledge of ar- 


deulate ſounds. They firſt judge of aur thoughis by, out 
geſtures; and afterwards. acquire the habit of eee 
theſe thoughts with the language in which we expreks 
them, It is in this manner that tho elephant and the dog 
learn to obey the commands of their maſtets. 
Infants are exactly in the lame condition with brutes. 
They. underſtand ſome of our geſtures and words long 
before they can articulate. They diſcover their wants hy 
geſtures and. inarticulate ſounds, the meaning of which 
the-nurſe learns by experience. Different infants have 
iterent modes of expreſſing their Wants. This is the 
reaſon why nurſes know the intentions of infants, though 
hey are perfectly unintelligible to ſtrangei „When an 
intant, accordingly, is transferred from one aw eto an 
ther, che former inſtructs the latter in the geſtures an 
articulate language of the child 
The idea of a machine implie 2 ſelecl combipation of 
he common properties of matter. Ihe regularity of its 
movements is 4. proof that they, are total Aüſtinct from 
anal or ſpontaneous: motion- A AY U u nothing 
malogous to ſenſation, which is the loweſt, characteriſtit 
ot an animal. An animated. mas bine, \thegefore,, is an 
abſurd abuſe of terms. It confounds. what ature, has 
Gllinguilked in che molt, unambiguous. manner, e 
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148; . THE PM EOSOPHY 
ſtincts afj\brutes;. Ay AER leſs ky 
jeQito.reſtraint; than thoſe ofzman: :: Thezeafon i; 
They-bave not an equal number of inſtincts 10 000 
coumterbalance, or moderate 3 motives to particula 
action a Henne thay have often the appearance of a : 
byamereimppaulleg: and this circumſtance bas led 2 
philolopher40-confider. hruten ns machines. But the 
reflect pat that children, ſavages, anch ignorant men, as 
euniy manner Ito is ſociety and cultun 
— — and moderate: the paſſions and actions, 0 
men, abwell ur tho, dci m male. 
Brute, lie man, learn: to ſee objects in their prope: 
poſitions 40 judge of diſtances and heiglue, and of huny 
ful; pleaſureable or! indifferent bodies, 1 Without fone 
portion of nenν˖ thoretove,::they could never acquin 
the faculty fo making a proper uſe f cheir ſenſes. 4 
dog, though preſſed with hunger, will not ſeize a piece 
of meat in preſence of his maſter, unleſs it be given ty 
- © him; But, with his eyes, his movements, and his voice, 
he makes the moſt. humble and expreſſive petition. | 
this balancing of motives be en 4 know ne 
by what other name it can be called, 
Animals, recently after birth, know not how to 10 
danger. Neither can eye makela proper uſe of ther 
members. But experience ſoon teaches them what ö 
ee and what is painful, what objects are hurtful and 
wi Jalutary: A young cat, or a dog, who has bad by 
* . g from à height, will, without ha 
tation, precipitate: «itſelf. Gia of & high wall 
But; ſaſter pereeiying/that certain heights are burtful, ud 
others ãnoffenſ animal learns to make the diſtine 
tian, and ne vür termards can de.prevailed upon to len 


— ad. — vill. ha praductive of pain 
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areproportioned 
the r e which their minds ars 
dowed ; that all animals ate, in ſome meafure, rational 
5 15 and that the dignity and ſuperlority of the hmm 
tellect are neceſſary reſulta, not of the conformarion of 
bodies; but of the great variety of inſtincts which 
| te Lee to confer on the ſpecies. 


be: 1d; them. Men who, from -peculiar circumſfänceas 
n. ye been prevented from mingting with ,companzons, 
0 dengaging in the differem amufement and exetcifes | 
ar outh; are always awkward in their movemmu cat 
Ig; t uſe their with eaſe or dexterity; and oſten con- 
Ne we, during life, — the moſt common e 

- From the above facts and reaſomng, it degms 40 

F a ent, that inſtincto are original — —— . 
m Ty poileſſed of! ſome of itheſer qualities; that 
d e intelligence and reſources of animals 

xt: 

thy 
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in 
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lf Fe Mee; (69 31404 44: t oem any +: rig? 
nd © H- AP. TEN VE. 0 was mated i 

| +4. 42. 06.87) 41 110. 78 4 0 NM. 
old 1 a x . ud F202 1221 1 881 Wir $1.68; 1 | 
en ban | Of th See. e 5465) 
1 at wd i beg 0 aten 
ind 4001 R Ku c, dates 
ho O animal of . we have any knowledgeis Ude 
4 ed with more than the five-exterdal'ſenfes of fmell- 
al ig, talting, hearing, touch, and ſeeing and no'animal, ' 
ever imperfect, is deſtitute of the Whole.“ Without 
pe: gans of ſenſation} in a ſmaller or greater number; 
ap umal or intellectual exiſtence is to us àn iticonceivable 


0 lea. Hence the; notion of the «ancients, and bf very 
* moderns, that han well as zl the hervenly 
h odies, are, int „though they have not the! 
fs ge of any i = at Por avoid thing! 
War Wogous: to our ideas of animation, except 1 f 
6 notion nen n 
Upon intereſting ſubject, as it compreh ar 
« eee eee to action in mam, 
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38, Well as in the inferior animals, it is not ſurpriſing ty 
ſa much has been written, and chat ſo many different they 
ries have been invented, and ſubmitted to public ipal 
on. Some of theſe theories ſhall be taken notice of 
a curſory manner, and other, as unworthy of 2ttcwig 
ſhall be paſſed over in ſilen te. a 
Our ohſarvations on the different inſtruments of (», Wi: 
non ſhall,proceed in the following order, namely, d 
fanſes of ſmelling; of taſting, of hearing, of touch, wy 

- i: decings,;'In general, it may be remarked, tha d 
ſenſation . ãs conveyed to the mind by an unknown infy 
enee/bkithenerves.,' If the optic, alfactoxy, Or any um 
diſtributed pver an organ of ſenſation, be cut, or renday 

| tic; the animal inſtantly loſes that particular fea 
8 is , fact univerfally eſtabliſned by experiment, by 
that the nexxes, which are perfectiy ſimilar in every ui 
of the body, ſhould, when diſtributed. over the eye, th 
car; the tonglie, the noſe, convey to the mind ſeeliq '» 

ſo giſferent, is the moſt myſterious part of this ſubjek 
When, M. de Bonnet tells us, that every organ of f 4c 
probably conſiſts of fibres ſpecifically different; and n 

_ ' theſe fibres are particular ſenſes endowed with a peculi 
manner of acting, correſponding to the perceptions thy 
excite in the mind ;-—be,means to reaſon ; but he dw 
no more than give à circumlocution for the fat, 
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a | Pat ane won dren nobe ̃ 
+3. ii, „ 8M FL I LN G. ' | 
2 5 1 7 «1 7 4 b whid 
Au man, and many other animals, the organ by vid 
the fenie ofſſmelling is conveyed to the mind has receid 
the general appellation of nee, or ngerilu. The more im 
mediate inſtrument af this ſenſation is a ſoft, valcul 
. + W900 hr Wn covered-with numerous . papillz, 
known by the name of imbrana pituitaria, or mowrih 
Schntidoriant. This membrane is totally covered wi 
infinite ramifications and convolutions of the old 
nerves. Mheſe nerves / are almoſt naked, and expoſel i 
the achion of dhe air which paſſes through the of 
performing che function of veſpiration . Hut N uy it 
5 att 
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* rniſhed the noſtrils with a number of '\glands;” er 
all arteries, which ſecrete a thick iniſipid mucus. By 
mucus, the olfactory nerves are defended from the 
508 of the air, and the painful e 1 — 
— nn. 1 MYTH, 15701 PRITANG 54 ** a 
W-The odours perceived by ſmelling are extremely various. 
me: of them convey us the moſt deligktful und re- 
ing ſenſations; and others are painful, noxious, and dif. 
ling. All bodies in Nature, whether ſolid or fluid, 
iether animated or inanimmated, (continually ſend forth 
the af certain effluvia or emanations from their ref. 
ive ſubſtances. "Theſe efluvia float in the atmoſphere, 
{ a& upon the olfactory nerves of different animals, 
| ſometimes: of different individuals of the'fame fpetics, 
ſuch a manner as to produce very different fenfations. 
That is pleaſant to the noſtrils of one animal is highly 
Fenfive to thoſe of _— 1 their 
od chiefly by employing the ſenſe of ſmelliiig, and it 
dom — them. They eafily Aiging vill noxious 
pm ſalutary food; and they carefully avoid the one, 
d uſe the other for nouriſhment. The ſame ' thing 
ppens with regard to the drimk of animals. A cow, 
hen it can be obtained, always repairs to the cleareſt 
d freſheſt ſtreams; but à horſe, from ſome inſtinctivt 
ppulſe, uniformly raiſes the mud with his feet, and ret 
rs the water impure, before he drinks. 
ln the ſelection of food, men are greatly dʒ even 
the moſt luxurious ſtate of fociety, by the ſenſe of 
cling. By ſmelling we often reject food as noxious, 
d will not riſk the other teſt of taſting. ' ViQtualy'which 
we 2 putrid ſmell, as equally offenſtve to dur Hoſtrils as 
rtful to our conſtitutions} we avoid with AbHorrence 
t ve are allured to eat ſubſtances which ha A gtHtuteful 
id favoury odour: The more frequent and more wetite 
ernment of brutes in the exereiſe of this ſenſe; 18 
rely owing to theit freedom, and to their uſimg natur 
oduttions aſone. But men in ſociety, by dhe arts of 
okery, by the unnatural aſſemblage of twenty ingredi⸗ 
in one diſh; blunt, corrupt; and decetve both their 
| ſenſes 
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py infinity of different. — which {ti 

factory nerves, and give rife to the. ſenſation of ind 
When our ſenſes are not vitiated by unnatural habits, ib 
are not only faithful monitors of danger, but conte)! 


gym exquiſite pleaſurga. Even the ſenſe a 
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ris always productive either of pleaſure br, pain.” The 
= a roſe, and of many otlier towers, is "not 


ly pleaſant, but gives a refreſhing a üghtful ſti- 
— l to the Week yh m, and 5c N a 
Ne es of wholeſome ee ; while th e odours p 
keding from hemlack, and from many that n * 
dle, animal, and mineral fabſtinces, ate highly oft 
to our noſtrils. Hence we are "naturally 050 55 115 
bene the one claſs of ſehfarions and to volt t otter, 
Some animals, às the dog the fox, e 8 Kc. are 
ndowed with a. moſt, exquiſite ſenſe CF fa ling 8. A dog 
Ws various kinds of game at cones 8 "Iiſtances ; 5 
d. if the fact were not confirmed by d y, experience, 


c | conld hardly ain credit, that he can trace fs - odour 
re 


f his taſtes $ 57 through p the winding ets of a 
ous Cit we judge from our OWN, e 8, this 
— Sli in then noſe of a dog is to Fo Wel 
neomprehenfible; 2e 
The ſenſe of ſmelling, like that of ſome, other - ſenſes, 
nay be perverted or cortuptet by habit. The ſnuffing, ng. 
thewing, and ſmoaking tobacco, though at firſt diſay 4 
dle, become, b 1 Ke er of habit, not only pl 
hut almoſt :ndilpenfibl The ſame ing het 18, We 
o the practice of [wallowing ardent ſpirits, t 
lelete n of all f Car becuule 15 moſt 9 05 y 
e natural ſtate of th 28 and of 
1 os e 0 them, 155 
anged, we are totally orant 
he nerves often. varies in 1 RA ahi 
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RES ag 0 ſenſa tion To, 5 Ur 0 08 and propriety b, 
or. bh e Fac a manner as enables 


10 [ y from noxich 
> Stk 123 of 'fenfs 
Te 4 80 Rl e terminations d 
En the ft rface of. the tongue i in tht 
l, r minute Hir les, which are alway 
the application of ſapid or ſtimulating fubſta, 
elevation and” extenfion” bf the pa ppl, 

larger portions. 0 of the nerves into contatt 
e Juhſtt apphed "to the tongue, give addition 
ength t 1 . 5 ſenſation, a and enable us to udge with 
ter 8 concerning their nature and qualti 
Fit 285 nervous papille, the tongue is porn 
| with falva, a liquor which, though  infipid i 
748 great cauſe 1 all no "The, iva of a 
ery powerful ſolverit. Tf Ry: applet 
7 8 1 Gi the ſativa Mika 
ſenſa wie 'of taſte. aw 1 the tongue! 
'Jiſeale, or any 70 cauſe, tlie fie 

dis 5 a Dow or 0 annihilated, 

I ſenſe of te is fo blunt, that they 
„wich au y degree of accu ecuracy, tie i 
F thar Fdbarton,” In others, whether fro 
habit, this ſenſe is fo acute, that they a 
e in the favour of ſolids a 


m7 f 1 Fay d 
ation conve 1k ha / tafte, ſike tho 
2 vi 1 vs a reg e ifagreeable, o or ill 
| le aſy res ariſi 8 from, this ſenſe are nat 
8050 e e every e Ihe ſenk 
18 compara for, in fnielling 
Caring, e Lens, gs root : 10 An emanatiom 
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om the animals who perceive them. But, in taſting, 
he object muſt be brought into actual contact with the 
tongue before its qualities can, be diſcovered. How this 
:oportionally r ſenſe ſnould have been ſelected, and 
gurativeh app ied to the general perception of every thing 
beautiful and ſublime, whether in Nature f 11. ah 1 
viffcult to determine. The inquiry, however, would not 
de incurious, whether men who have an obtwle ſenſe 

taſting material ſubſtances. are likewile- deftckein in ch 

perception of beauty ang deformity. © Bart %6 Negio 
yet, like figurative taſte, the ſtandard! of Are able and 
difagreeable, of pleaſant and painful, is almoſt” Umver⸗ 
fally diffuſed over mankind and the brute 'creation.”” Evei 

horſe, and * when in a natural fate et And re- 
ect the ſame | 


| pecies of food, But, men in ſociety, as 
well as domeſtic animals, are induced by habit, dy netef- 
ſity, or by imitation, to acquire a taſte, for many diſhes, 
and combinations of ſubſtances, which, before the natural 
diſcriminating ſenſe is perverted, would be rejected with 
diſguſt. | * | | | 1 n ty 3 1 
Same individuals of the human ſpecies habe ai averfi 
d. 


diſcation in the ſtructure of the argan, 1 in the. diſpo- 


tomach, and create, in that exquilitely-tr 


; 4 


a inſuperable antipathy to receive nourl nent” Which 
formerly gave it ſo muck! nach to get. 
brite animals, eſpecially thoſe which feed. pg 
ge, and, are not [able to be corrupted BR 

neceſſity, diltinguiſh taſtes with wonderful cla 
the application. of tte tongue, they Julke 

whether any plant i e Or" e lh 
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tun their hervous ꝓapillæ, and their tongues; are 
portitinally much larger than thoſe af man. 4 
26 od g babobai | id, ni .monod (dt wo Tu 
bavwo12t I Din _.nistfoa flow blu: 1 
d T9169! 0 F H. E. A RN G- n 1 
blub chi tis nam mos to Hul. aK ¹ 3 bon 
Tn ſenſation of hearing ib conveyed to the mind hy 
undulatiens Hof firikingithe>cary an of a ven 
delicate andecbmplex ſtructurb. ln man and quadruped, 
the Extertial. Ears ure large, and provided with:muſcles by 
"which they bam erect and move them from fide to fil, 
in order te eutth the aindulationsiproducedtim the air by 
the bibrationb of fonorous bodies of to diſtinguiſh vil 
greater! aucurzeysthe ſpevies bof ſound, and the natur 
ald fituatiowof the animal of! object from which it ro 
cceds: Though the human ears; dike thoſe of quai 
peds, are furhiſhed with muſcles, evidently intended for 
ſanflat movements; yet, 1 know not for what reaſon 
there lis not i one man in a million who has the power d 
moving his ears. When we liſten to a feeble ſound; ve 
are ſvonſciouis /f an exertion j but that exertion, and the 
motlons 'produdediby'it, are confined to the internal pat 
of che organi! 67d baonbonq ago! 3 D124 9111 01 Moe 
The can oro paſſages to the internal parts of the en 
95 5 — drieal;/Homewhat' contorted, and become gradi. 
ally finallerril/thèy teach the membrana tympani, which 
cover h iwrealted the drum of the ear. This men- 
branet which extremely ſenfible; when acted upon by 
undulatibns ef aiv however exrited, conveys, by mes 
of anõο,)mgl e apparatus of bones, nerves, &e. the ie 
ſatlon f i ſdundotaq che brain o ſentient principle. 
„That girdiscche medium by which all founds are prop 
gatedꝗ hib been eſtabliſhed / by repeated experimerits. Ihe 
ſqund ef udell, faſpended in the rłceiver of an air. pump, 
gradhallydinnitiſhes as che air lis exhauſted, till it amol 
emirely ſceuſeis do he heard On the other hand; when 
themuantity. df o¹ν is inereaſud by d condenſer; the il 
whfity of the ſound is proportiomillyu ang entgd. Mr: 
Haubibee; itl\aqaper publiſhed in the Phitofophical In- 
ations, has proved, that ſounds actually produced _ 
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e tranſmitted through à vacuum, ara ipace>deprived a 
ir. „ took,” ſays he, aſtrong receiuer armed with 
braſs hoop at the bottom, in which I included a bell as 

large as ĩt could well contain. | This receiver I ſcrewed 

ſtrongly down to {laſs pate with ä Wet leather be- 

tween, and it was full of common air, which could 

nowiſe make its |efeapeo5 Thus ſedured gat) ſet on 

the pump, where ſit Vas covered with another darge xe: 
ceiver. In this manner, the air containad between the 
uward and inwatd receivers was ex hauſted. Nowhere 
| was fure, when the clapper ſſould be made; to ſtrike, 
the bell, there would ſberactually ſound produced in the 
inward. receiver; the air in which was of, the ſama den 
ſity as common air; 3 no altexation by the 
vocuum on its outſide, ſo ſtrongly was it ſscured on all- 
parts. Thus, all being ready for trial, the, olupper Was 
made to ſtrike the bell; hut I found that there Was n 
tranſmiſſion- of it through the vacuum though Ic was 
ſure there was actual found: produced n the inward re- 
cei ver... Go 01 motel % nord lM ne 21d ggivom 
Toenable us to 1 — i * | 
pre propagated through the air, philgſophats have. 

Ae? <p the — — produced by a — 5 
into a pond of ſtagnating water. Theſe undulatmons aſſume 

he form of circular waves, which / ſucceſſtyehyi proceed. 
Irom the place where the ſtone ſtruck tha whiter,| as:frams 
þ center, and continually: dilate, and bætom greater and 
greater as they recede from that center, till they reach: 
lhe banks of the: water, Where they either wani oH ara 
reflected, Now, as air is like wiſe a fluids; ſimilar: undue 
ations, though to us inviſible; are productdijn} it Þy thei 
1brations. of ſonorous bodies; and are alfo-ipri ted 

o great diſtances;4n ſuceeſſiye waves or fipggod Theſe un- 
dulatians of the air, Nen they come into contact with 
cr organs of hearing, make ſuch a tremulous imꝑreſſion 
upon them as extites in our minds the ſrnſatiun of ſounds 
[his analogv, though not altogether: petſect, is ſuſhaient 
olluſtrate;thoſe inviſiblei motions ;of tha air iſby which» 
/2ands are conveyed from ame place; toc; apother;oamd:40) 

Annes! 
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Hod jo vomit 15 

1 Be eh n gelerityſwith ch which nd or. undulations of air, 
Pe Ha been e computed..; All ſounds, whethe 
te OF. yes ſt . or weak, move at the rate off. 4 

t ãn a ſecynd of time. Hence, whenever the lightening 
thunder, ar the 22 of artillery, are ſeen, their 200 
ſtances 8 ſerver may; be caſily aſcertained hy 
= vibratins,pk- — . This velocity, it is true, 
ory. he, aflittlg zugm zented or diminiſhed by favourably 
CARtFAry: winds „and by best or cold. But th. 
— even in high winde, is ſo triſing, that, 1 

ee at ſcarcely merits, attention. 
untly,; becauſe the bones of their ear 
ic Land en bee 41 of Soles of the irexaplayon 


agreeable Teal of ſound; but feeble ſound 

, which Zives infants, like deaf perſom, 

Ape inattention, qr rather of ſtupidity. 
262 4 oro Las Qt ſound is Mos mented by te. 
fleftion, fr cd eh unding bodies. At om this, caule 
that. the man yaige, or any, other; noiſe, is alyay 
yn" arg aud, leſs, di diſtinAly heard, i in the open air than i 

Nog tot 345 vo | in not t; 

of OF IMF {bo Eng Re ut than thal 
ER The ear is capable of diſtinguiſhing 
—— in ſaund, and probably as many de 
d the ſame tones. By combining the. 
e mple, ſounds, which differ either in tone 
in e een diſtinguiſhed. by th: 

ang flutes; a French horn, may each of then 

g the {; eng; bat the car cabily makes che diltinc 
| a al of. ſeuſations, ariſing | tram 
2 mglling, of talting, and of hearing, enable 


© KRG: the, Ll wat Reutte of 


We. the 
Sr ſpecies, of Pk proceed. Phe 
engen (WE could ngt diſtinguiſh mo 
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Hund came from the right of the leſt, — 
delow, from à greater or a ſmaller diſtance, or l 
\« the ſound of a conch of à drum, bf à b 
n animal. By catching cold, 1 ence hach W 
geafneſs in my left eur Ara rey find Wat I 
wh the faculty of — Br e fituatibn from 
founds procecded. I a rked' on the a det Thought 
the noiſe came from phos gt This 
my eurioſity: But, * recollection, Ae af 
vt ear” was deaf; Anh ttlat every found neu wal! 
ceived folely by the right ; and, conſequentꝶ; I diſcovers 
the cauſe of t | deception. 3 73 8 
Hearing enables us pte e al the agteen 8 
tions 5 to our minds by the melody "48d bee 
of bounds. This, to man at teaft, id 4 
plenſure and of innocent amuſement. enen 
Amoſt totally deſtitute of the * 
muficat ſounds, and ôf perteiving thoſe delightful ai 
diverſified feelings excited by the various” tonbirations 
of mufical tones. Moſt inen! derive pleufuft Röm parti- 
cular ſpecies of muſie. But, miuhical ext ira refivifte> 
ſenſe; is by no means à general — IA bar "Att ea 
for muſic, however, though not to be uthth 9 
when the faculty itfelf is wanting; may Re h y anpto- 
rd by babit and culture. Buffoit, after" ex 
number of perſons who had no ear for muſic, N N 
den one of them Heard worſe” in ene tar chan in 
other; and aſcribes their inabihty f era 
ſicdl expreſſion to that defect. But = "elit" — 
to have no dependence on acuiteneſs' Or b 3 — 
ing, Whether in one or in both * antes 


55 


5 _— — 5 „Is inty be f 50 be KF Bc, 
bee boch fond of n — rom 
— 60 — —.— Hike a Ot 

of Nature, and i ern ith the a 
; bende the innumerable! pleaſu 150 = 
- ud agreeable und, — im prb cement f 
N wy language muſt" be conſidered as objeRs 'oF the 


Freateſt importapce to the human infor Without" the 
edle of f hearing, mankihd would forever hate re mare 
mate. 
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mute: I mention at; cal, or Thaproved; language, 
froni'a — —. Fe 8 Wy W * 
have make; It is perfectly appurent, that, if deſtitute 4 
a naturuſ langua apes neither mam nor the brute creation" 
could -poſibly have exiſted atid continued their ſpecs WP" 
As brutes, wittiout/ information 6r ience, are c 
ble of ebmmlinicating to each other, by particular ſo RP* 
and geſtures) their pleaſures and pains, their wants wy 
fies, it: wpuld be the higheſt abfurdity to ſuppoſe n 
the great Erester fhould have denied to man, the nobld ded 
amimet Hhat ihhabits this globe; the fame indiſpenft Wi"? 
ptivilege!” Without a baſis there can be no fabric. Wit, AP" 
dit à Hfν,ZZ trtificiat lan could poſſibly lat 
exiſted. This point is c dem ed, in a fey 
words; by chat moſt ingenious, candid, and profou 
—— myo Thomas Reid, Profeffor of Moral Phi 
lofophy- in the Univerſity of Glaſgow. If mankind! 
ſays Dr. Reid, had not à natrral language, they coil 
never have invefited an artificial one by their reaſon and 
Fingenuity. För all artifteial language ſuppoſes fone wa 
© compact or agtecment to afix'a certain meaning to cs. WM *. 
„tuin nigung therefore, there muſt be compacts or agree 
ments belene the uſe of artificial ſigns; but there ch! 
de no compact or agreement without 5 nor without 10 
language; and theretete thete muſt be 4 natural Ja WAN © 
Aguage before any artificial language can be invented 975 
Let any man ary to overturn this argument, which h - 
founded, not upon "metaphyſical conjetture,” but upon th 
ſolid baſis '6f Fatt and uncontrovertible fraſbning. Th 
elements, or <onſtitient parts of the natural language d 
mankind; te Doctor reduces to three kinds; modulat 
ons of che voie geſtures, and features. By means d 
4theſs,” Nys he, two faviges; who Have no comme BW 
© artificial Hanglage; can colverſe together; can comm 
nicate their thoughts in forte tolerable manner; canal 
und refuſe, Affirm and: deny; 'threaten and fupplicite; 
can traffie, enter into covenants, ind piight cher faith 
en 97 2% eDIJNSUINDL bios 1060 10 19011 | 
A leder te art dizlig er 
1 Dodlor Reid's Inquiry ioto the Humyn Mind, on the Principles of Canna 
Senſe, pag. 98. 8. 
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in one corner of à country, twenty ſimilar af octation 


the ſenſe of touch is properly reſtricted; to the differen 


excited inſtantly produce erat, in the ſenſitive orga 


quence: - But, if beauty and utility are perceived in the 
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be gradually formed. While this operation 18 ding u 


and compacts may be forming, or already formed, ind. 
ferent nations, or in different diſtricts of the ſame n 
tion, all of which would give birth to ſeparate artifgy 
languages. F 


. 


ne 


DEE. O0.1 0-8 
Ius ſenſations of ſmelling, taſting, hearing, and fg 
ing, are conveyed to us by partial organs, which are à 
confined t the head. But the ſenſe of touching, or d 
feeling, is not only conimon to theſe; organs, but extend 
over almoſt every part of the body, whether external g 
internal. Though every ſenſation may be comprehende 
under the general appellation of feeling, yet what is call 


ſenſations excited by bodies applied to the ſkin, and par 
ticularly to the tips of the fingers. | 
Wich regard to ſenſation in general, it is worthy d 
remark, that the eyes, the ears, the noſtrils, the tongu 
and palate, the palms of the hands, eſpecially toward 
the points of the fingers, are more amply fupplied wit 
nerves than any other external parts as; the body. Tit 
terminations of the nerves on the ſurface of the ſkin ar 
ſoft and pulpy, and form minute pratuberanccs reſemb 
ling the nap of freeze- cloth, though greatly inferior i 
magnitude. Theſe protuberances have received the d 
nomination / of” nervous papiliz: They might be calle 
animal feelers ; for they are obviouſly the immediate it 
ſtruments of ſenſation. If an object be preſented to the 
eye, or any other organ of ſenſation, certain feelings at 
excited; which are either agreeable or diſagreeable, 4. 
cording to the real or imaginary qualities which we cos 
fider as belonging to that object. The feelings thi 


by which they are occafioned. f the object be poſlefſes 
of difagreeable qualities, averfion is the neceſfary cone 


objec 
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biet, pleaſant emotions ſpring up in the mind, which 
Rurally induce a ſimilar tone or diſpoſition in the or- 
bang ſuited for the enjoy ment of theſe qualities. 
When examining n any object, it is natural 
o inquire, what are the changes produced in the nervous 
papille, or organs of ſenſation f If an object poſſeſſed of 
-7r2eable feelings is perceived, the nervous papillæ in- 
ſtantly extend therfiſelves, and, from a ſtate of flaceidity, 
become comparatively. rigid like briſtles. This extenſion 
{ the papilla is not conjectural: It is founded on anato- 
mical obſervation, and, in ſome caſes, may be ſeen and 
felt by perſons of acute and diſcerning fenfations. ' When 
man in the dark inclines to examine any ſubſtance, in 
order to diſcover its figure, or other qualities, Me pereeives 
a kind of rigidity at the tips of his fingers. If the fitigers 
re kept long in this ſtate; the rigidity oß the nervous 
papillæ will give him a kind of pain or anxikty, which 
t is impoſſible to deſeribe. The cauſe of this pain is an 
orcr- diſtenſion of the papillæ. If a ſmall inſect crèeps on 
a man's hand, when the papillæ are flaceid, its movements 
re not perceived: But, if he happens to direct his eye to 
the animal, he immediately extends Mus papilla, and feels 
viſtinctly all its motions. If a body be preſent, Which, 
in che common ſtate of the nerves, has fearcely any ſen- 


acreeable, diſagreeable, or indifferent ſmell will be per- 
ceived, When two perſons-are whilpeting, and we wish 
o Know what is faid, we ſtretch the papillæ, and other 
organs of hearing, which are exceedingly; complex. If a 
bund is too low for making an unpreſfal on the papilla 
in their natural ſtate of relaxation, we are apt to® over- 
reich the organ, which produces a painful or irkſome 
ſceling. When we examine a mite, or any very minute 
object, by the naked eye, à pain is propagutedl over ever 

part of that organ, Several cauſes may condur in produc- 
ing this pain, ſuch as the dilating of the pupil, and the 
adjuſting the cryſtalline lens ; but the chief cauſe muſt 
be aſcribed to the preternatural intumeſcence and exten- 
won of the papilla of the retina, the ſubſtance of Which 
wa mere congeries of nervous terminations./ This - cir- 
cumſtance 


ible odour, by extending the papillæ of the noſtrils, an 


: 
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dates former remark, that the i immediay 

argans of ! ſenſation were more copiouſſy ſupplied vi 
nervous papillæ than thoſe parts whoſe uſes require oy 
ſuch exquilite ſenſibility; for a diſtinction in this reſpet 
is obſervable even among the ſenſitive organs themfelre, 
They: are: furniſhed with nerves exactly proportioned u 
the ſubtility of the objects whoſe impreſſions they are fite 
to receive. The eye poſſeſſea by far the greateſt numbe, 
The particles of light are ſo minute, that, had not thi 
wife: proviſion been obſerved in the conſtruction of the 
exe, it could never have been able to diſtinguiſh objeth 
with ſuch accuracy as at preſent it is capable of perfor 
ing. When an inſipid body, ar a bod) which conven 
but a very feeble ſenſation of taſte, is applied to the 
tongue, we are conſcious of an effort which that argu 
makes in order to diſcover the quality of the body thu 
applied. This effort is nothing but the ſtretching of the 
nervous papillz, that they may zal the field of contad 
with the body under examination. 

The pleaſure qr pain produced by the ſenſe of touch 
2 chiefly on the friction, or number of impulſe, 


made upon — papillæ. Embrace any agreeable body 


with your hand, and allow it ta remain perfectly at rei, 
and you will find the greens! not half fo: exquilite a 
when: the hand is gently moved backward and forward 
upan the ſurface. Apply the hand to à piece of velvcl, 
and it is merely agrecable: Rub the hand repeatedly a 
the ſurface of the cloth, and the pleaſant feeling will be 
augmented in proportion to the number of impulſes on 
the papillæ. When a man is pinched with hunger, the 
155 or idea of palatable food raiſes the whole papillæ of 

hig tongue and ſtomach. From this ciraumſtance he ü 
highly regaled by eating. But, if he eats the ſame ſpecis 
of food when his ſtomach is leſs keen, the pleaſure | in 
the ono caſe is not to be compared with what is felt in th 
other. The cauſe is obvious ; His deſire was not ſo wy 
ent the object, of courſe, was leſs alluring; and ther 
fore he was more remiſs in erecting his papillz, ot i 
putting them/in a tone ſuited tp ſuch eminent gratification 

The ſame obſervations are * a 


$3445 2 $72 % 


res rad SF 


— 
— 


as Ky =& 


OFT NATURAL HISTORY. 16s 


dainful objects of contact. If the hand is laid upon a 
. a piece of ruſty iron, the feeling is dliſ 
agreeable ; but if it is frequentiy | rubbed»ipon the furs 
face of theſe bodies, the feeling becomes inſufferdbiy 
irkſome. l e (6 12 rel 4 


It is by the ſenſe of touch that men, ani otheranimals, 


ling 
with 

do 
pet 
Ire 


d ty 
ted are enabled to perceive and determine many qualities of 
er external bodies. By this ſenſe we acquire the ideas tof 
thy hardneſs and ſoftneſa, of roughneſs and ſmeothneſs, df 
the heat and cold, of preſſure and weight, of figure, und af 
jech diſtance. The ſenſe of touch is more uni and liable 
m. to fewer deceptions, than thoſe of ſmelling, taſting hear 
en ing; and ſceing ; becauſe, in examining therqualities. of 
the objects, the bodies themſelves muſt be brought into actual 
gan contact with the organ, without. the intervention of; any 
hut medium, the variations of which might miſlead the judg» 
the ment. | MOI gane 40 24 1 ; oi) 14 
tat | [1 {Rl (2:04 2603 eSHGRGe 140 19A 
MOMS bg bod och ain 
uch J F. 8 E. E, iN G. vel Tinh 
les, 9 140 ern us no Tic h 
ody Or all the ſenſes, that of ſceing'ig'unqueſtivrablb#»the 
ell; nobleſt, the moſt refined, and the moſt exterifive:; The 
1 err informs us of the exiſtence of objects at comparatively 
ard {mall diſtances ;- and its information is often ain | 


A 


and fallacious. But the organ of ſight, which is moſt 
admirably conſtructed, not only enables us to perceive 
thouſands of objects at one glance, together with their 
various figures, colours, and apparent poiſit ions bat; exen 
when unarmed, to form ideas of the ſun'kind:planets, and 
of many of the fixed ſtars ; and thus connects us with 
bodies ſo remote, that ĩmagination ĩs hoſt hen it attempts 
to form a conception of, their immenſe miagritude a 
ultances, Thi, natural field of viſiun, (howtevercgreat, 
has been vaſtly extended by the invention of optical in- 
truments. When aided by the teleſcope; the eye. penie- 
tes into regions of ſpace, and perceives ſtars iimume- 
able, which, without the aſſiſtance of 'arty! wouldcto rus 
haue no exiſtence. Our ideas of the beauty magnitude, 
nd remoteneſs or vicinity of external objects; ar chief 

deriv 
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N from this delicate and acute inſtrument of fa. 
tion. 72 7 | | 
Before proceeding to rhe peculiarities of viſion, and t, 
general Pons of light, we ſhall give a ſhort deſcrip 
tion of the ſtructure of the eye. | 
The globe of the eye is compoſed of three humoy, 
called aqueous, cry/talline, and vitreous ; and of the reting 
ciliary ligament, and iris. All theſe are contained within 
the ſclerotica and cornea, or capſule of the eye. The whit 
part of the cornea is opaque ; but the pupil, or g o 
the eye, through which the rays of light paſs, is tay, 
ſparent. The aqueous humour is a meniſcus, or a convex 
exteriorly, and concave internally. The cry/#alline huny 
is doubly.convex ; and its exterior convexity is embrace 
by the concave ſurface of the aqueous. The wireou by 
mou is likewiſe a meniſcus ; its concave ſurface embracy 
the interior convexity of the cryſtalline, and its conver 
ſurface is encompaſſed by the retina, which is a fine ex. 
panſion of the medullary fibres of the optic nerve ſpread 
upon the convex ſurface of the vitreous humour, and 
covering the bottom of the eye. The ciliary /igament is 
a ring of fibres, which incloſe the edges of the cryſtal. 
line, and ſtretch in right lines towards its center. When 
theſe fibres contract, the diſtance between the retina and 
cryſtalline is lengthened; and that diſtance is. ſhortened 
when theſe fibres are in a relaxed ſtate. The ir is that 
coloured circle which ſurrounds the pupil. 
By this curious apparatus all the phænomena of viſin 
are conveyed to the mind. But, before we enter upon 
the manner in which the different parts of the eye concur 
in tranſmitting the rays of light and the images of ob- 
jects to the retina, it will be neceſſary to give ſome gene. 
ral ideas concerning the nature of light, which is the 
univerſal medium of viſio n. 
Light conſiſts of innumerable rays, which proceed u 
dire& lines from every part of luminous bodies. Tie 
motion of Ude, though not inſtantaneous, is 1nconce- 
ably ſwift. To give ſome comparative idea of its gred 
velocity, it has been diſcovered by philoſophers, that 


rays of light coming from the ſun reach this * 1 
| N 1 evel 
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ven minutes. Now, the diſtance of the earth from the 
un is ſo immenſe, that, ſuppoſing a cannon ball to move 
+ the rate of 500 feet in a ſecond, it could not come 
rom the ſun to the earth in leſs than 25 years. At this 
rate, the velocity of light will be above 10 million of 


imes greater than that of a cannon ball. boy”: 
ta The rays of light, though they proceed in direct lines 
ln from luminous bodies, are refracted, or bent out of their 


zurſe, in paſling through different mediums, as the air, 


« as, and every tranſparent fubſtances ; but, when they 
as Fill upon opaque bodies, they are reflected. Rays pro- 
ex 


eeding from 2 and paſſing through a convex 
glass, or lens, are refracted and collected into a point, or 
Final ſpace, at a certain diſtance from the glaſs, which 
is called the focus of that lens. e 115 
The white light conveyed to us by the ſun is not ho- 
ogeneous, but conſiſts of ſeven differently coloured 
s, or what are called the primary colours. Theſe dif- 
ſerently coloured rays were diſcovered by Sir Iſaac New- 
ton to have different degrees of refrangibility. When 
he white light. of the fun was made to paſs. through a 
laſs priſm, he found, that, inſtead of retaining its ori- 


* pinal whiteneſs, it exhibited. ſeven diſtinct colours, and 
0d hat this phænomenon was produced by the ſeveral rays 
cd WWW the compoſition of white light being more or leſs re- 


raed, or turned from their direct courſe. The ſimple 
primary colours are ſeven in number, namely, red, orange, 
yellow, green, blue, indigo, and violet. Red is the leaſt, 
and violet the moſt refrangible parts of white light. A 


ry proper mixture of all the ſeven primary colours conſti- 
a utes whiteneſs ; and by various combi nations of the pri- 
he mary colours, all the compound colours &hibited either 


in Nature or art are produced. Any ſurface appears black 
ken it reflects little or no light. enen e 
The different humours of the eye, and the e | 
lens, are all denſer than air or water; of cour „their 
power of refracting the fays of light is likewiſe" greater, 
the rays proceeding from every point of an obj enter 
ihe pupil; and the refraction of- the different parts of 
tne eye, which act as a lens, neceſſarily makes them cru 
each 
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each other in their paſſage to the retina. After croſſing 
they diverge till they are ſtopped by the retina, when 
they form an inverted” picture. The upper part of the 
object is painted on the lower part of the retina, andthe 
right ſide upon the left, &c. The celebrated Kepler fi 
diſcovered, that diſtinct, but inverted, pictures of ee 
objet We behold are painted on the retina by the ray; 0 
light proceeding from viſible objects. This diſcovery ta 
farally led Kepler, as well as many other philoſoplen 
ſince his time, to inquire how we ſhould ſee objects ere 
from inverte& images on the retina. | 
Many ingenious theories have been invented, and may 
volumes have been written, in order to explain this ſeen. 
ingly-diffcult queſtion. To give even a curſory view d 
theſe theories would not only be tedious, but in a grer 
meaſure uſeleſs. We ſhall, therefore, only remark, tht 
their authors uniformly aJumed it as a principle, that, 
becauſe the pictures are inverted on the retina, the mind 
ought alſo: to perceive them in the ſame poſition. It i 
certain, that, unleſs diſtindt images are painted on the 
retina objects cannot be clearly perceived. If, from tos 
little light, remoteneſs, or any other cauſe, a piRure i 
indiſtinctly painted on the retina, an obſcure or indiſtind 
idea of the object is conveyed to the mind. The pictu 
on the retina, therefore, is ſo far the cauſe of viſion, that 
unleſs this picture be clear and well defined, our ideas d 
the figure, colour, and other qualities of any objec pre 
fented/to the eye, will be obſcure and imperfect. The 
retina of the eye reſembles a canvas on which objects ar 
painted. The colours of theſe pictures are bright d 
obſcure, in proportion to the diſtances of the objects rt 
preſented. When objects are very remote, their picturs 
on the retina are ſo faint, that they are entirely obliterated 
by the vigorous and lively impreſſions of nearer objech 
with which we are every way ſurrounded. On the ohe 
hand, when near objects emit, a feeble light only, cum 
pared with that which proceeds from a remote objec, a 
for example, when we view luminous bodies in the night 
then very diſtant objects make diſtin& pictures my 
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n tina, and become perfectly viſible. Hence wag bs 
— — himſelf in a dark ſituation, and looking through, | 


long tube, without the intervention of a; glaſs, may 
ike a kind of teleſcope, which will have a gonſiderahle 
ect even during the day. For the ſame realon;,a man 

the bottom of a deep pit ean ſee the ſtarsſ at non. 
The firſt and greateſt error in viſion, in the opinion of, 
many authors, ariſes from the inverted repreſentation, of 
pbjects/ upon the retinatz and they maintain, that, till 
bildren learn the real poſition! of bodies by the ſenſe, of 
eeling, they ſee every: object inverted. But newborn 
mimals, w. ether of the human of: brute, ſpecies, ſee 


an 
1 bjects, not inver ted, but in their real poſitions, inde- 
L pendently of all) experience, or of any opportunity of 
eat edifying the ſuppoſed illuſion by the ſenſe of touch. 
hat mals ſee objects in their real poſition by law of Na- 
la, ure, and by the inſtrumentality of the eye and optic 
n rerre. Were it not a law of Nature, or of the conſti- 


9 
* 


tution of animals, to ſee objects erect; though their ĩma- 
ges be inverted on the retina, an inverted object could 
not poſſibly appear inverted; for, in this caſe, we 
thould not be obliged to have recourſe to experiende, ox 
to the ſenſe; of feeling. Beſides, it is an-eſtabliſhed fact, 
that blind men, who had been reſtored to ſight hy chirur- 
gical operations, 'inftantly ſaw objects in their real poſiti- 
jon e There is no telation to the principles of opties, 
in the ſenſation of feeling, by which anyamages painted 
by tays of light on ſoft white nervous terminations, is con- 
rerged through a moſt. opaque body, in dong caurſe.of 
perfect darkneſs, to the brain, Indeed, ti ſenſe: by 
which the perceiving nerves: of any kind arę affected, is 

not an image or ĩdea of the object. Thelſdea ofaednels 
das nothing in common with the lea{tirefrangible poxtions 
of light ſeparated from the other ſtæ cobouted/rayVs of 
which white light 1s.-compoſed., The pain db burning 


SENT a> A A k 


le- 


* preſents not 46 the mind any thing of that ſwift aud 
„ode matter by which the nervous threads ue broken or 
, deſtroyed: There ds nothing in the idea-of a ſharp ound, 
- 2 iq Saiflib ai e 1063HD 1 from 


" Haller. Phy lol. tom, 2. pag. 87. 8. ; 
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from a cord of a certain length, which can inform the 
mind that this cord vibrates 2000 times in a ſccond *, 

Another queſtion with regard to viſion has been muck 
agirated by philoſophers. Becauſe a ſeparate image 
every object is painted on the retina of each eye, it wy 
concluded, that we naturally ſee all objects double; thy 
we learn to correct this error of viſion by the ſenſe g 
touching ; and that, if the ſenſe of ſeeing were not cy, 
ſtantly rectified by that of touching, we ſhould be pers 
tually deceived as to the poſition, number, and ſituatia 
of objects. The Count de Buffon mentions the real fis, 


though he aſcribes it to a wrong cauſe. * When tw ot 
images, ſays he, fall on correſponding parts of the $ of 
© retinz, or thoſe parts which are always affected at th pi 
ſame time, objects appear ſingle, becauſe we arc ay. WF |: 
tome to judge of them in this manner. But, when the t 


images of objects fall upon parts of the retinz whic 
are not uſually affected at the ſame time, they then appex 
© double, becauſe we have not acquired the habit of rec 
* tifying this unuſual ſenſation. Mr. Cheflelden, in hi 
© anatomy, relates the caſe of a man who had been aff 
© with a ſtrabiſmus, or ſquinting, in conſequence df: 
* blow on the head. This man faw every object double 
for a long time: But he gradually learned to corrt 
this error of viſion, with regard to objects which wen 
familiar to him; and, at laſt, he ſaw every object ling 


as formerly, though the ſquinting was never removed the 
This is a proof ſtill more direct, that we really ee il as 
objects double, and that it is by babit alone we learn ue 
© conceive them to be ſingle f. 204 | er 
In this, and other paſſages, the Count de Buſlon i (hi 
pointed out the genuine cauſe (or ultimate fact) why WM" 
ſee objects ſingle with two eyes. He tells us, that, thoup . 
# diſtinct image is painted on each retina, whenever (hd * 
images are painted on correſponding points of the reuna " 
an object is perceived to be ſingle. It is equally tt 
that, when one eye is diſtorted by the finger, or any olle * 
4 34 4 ' | Ca 

q ſup 


for a more ample diſcuſſion of this point, ſee Haller, Phyſiol, tom. %7 
and Dr. Reid's Inquiry. S. 
+ Buffon, vol. 3. pag. 7. Tranſlat, S. 
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auſe, in ſuch a manner that the images are painted on 


y points of the retinze which do not correſpond, the object 
ck perceived to be double. Objects which are much nearer, 
of jr much more remote, than that to which both eyes are 
wy lirected, appear double. If a candle is placed at the 
u idance of ten feet, and a man holds his finger at arm's- 


length between his eyes and the candle, when he looks 
t the candle, he ſees his finger double, and, when he 
ooks at his finger, he ſees. the candle double. In this 
phænomenon,' Dr. Reid properly remarks, it is evi- 
gent to thoſe who underſtand optics, that the pictures 
of objects which are ſeen double, do not fall upon points 
$ of the retinæ which are ſimilarly ſituated, but that the 
pictures of objects ſeen ſingle do fall upon points ſimi- 
larly ſituated. Whence we infer, that as the points of 
the two retinæ, which are ſimilarly fituated with regard 
to the eentres, do correſpond, fo thoſe which are diſſi- 
* milarly ſituated do not correſpond. It is to be obſerved, 
that although, in ſuch caſes as are mentioned in the laſt 
* phenomenon, we have been accuſtomed from infancy 
to ſee objects double which we know to be ſingle ; yet 
* cultoin, and experience of the unity of the object, 
never take away this appearance of duplicity “.“ 

The ſenſe of ſeeing, without the aid of experience, 
conveys no idea of diltance. If not aſſiſted by, the ſenſe 


rene 
ok pf touching, all objects would ſeem to be in contact with 4 
'& the eye itielt, Objects appear larger or ſmaller according 


as they approach or recede from the eye, or according to 
the angle they ſubtend. A fly, when very near the eye, 
ſcems to be larger than a horſe or an ox at a diſtance. 
Children can have no idea of the relative magnitude of 
objects, becauſe they have no notion of the different diſ- 


uo ances at which they are ſeen. It is only after meaſuring 
ct pace by extending the hand, or by tranſporting their 


bodies from one place to another, that children acquire 
juſt ideas concerning the real diſtances and magnitudes of 
objects. Their ideas of magnitude reſult entirely from 
ine angle formed by the extreme rays reflected from the 
luperior and inferior parts of the object: Hence every 
near 
Dr. Reid's Inquiry, &c, page 287. 8. 
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near object muſt appear to be large, and every diſtant yy 
ſmall. But after, by touch, having acquired ideas of 
diſtances, the judgment concerning magnitude begins u 


be rectiſied. If we judge ſolely by the eye, and haue wy 


acquired the habit of conſidering the ſame objects 0 . 

ally large, though ſeen at different qiſtanccs, the news 

two men, though of equal ſize, would ſcem to he 
many times larger than the fartheſt. But we know thy 
the laſt man is equally large with the firſt; and, therefor, 
we judge him to be of the fame dimenſions. Any diſtand 
ceaſes to be familiar to us, when the interval is vertic 
inſtead of being horizontal; becauſe all the experimen 
by which we uſually rectify the errors of viſion, with 
regard to diſtances, are made horizontally. We have ng 


the habit of judging concerning the magnitude of objec; 


which are much elevated above or ſunk below us. Thi 
is the reaſon that, when viewing men from the top of! 
tower, orf when looking up to a globe or a cock on the 
top of a ſteeple, we think theſe objects much ſmaller than 
whon ſeœen at equal diſtances in a horizontal dirediq 
During the night, on account of the darkneſs, we hare 
no proper idea of diſtance, and, of courſe, judge of the 
magnitude of objects ſolely by the largeneſs of the ang: 
or image formed in the eye, which neceſſarily produces 


a varietytof deceptions. When travelling in the night 
ve are liable to miſtake a buſh that is near us for a tr 
at a. diſtancej or a diſtant tree for a buſh which is at hand, 


When benighted in a part of the country with which ve 
are unacquainted, and, of courſe, unable to judge of the 
diſtance and figure of objects, ue are every moment liabt 
to all the deceptions of viſion. This is the origin of tha 
dread which ſome men feel in the dark, and of thol: 
ghoſts and horrible figures which ſo many people poſ- 
tively, aſſert, they have ſeen in the night. Such figures ar 
commonly ſaid, to exiſt in imagination only ; but the) 
often have à real exiſtence in the eye; for, when we have 
no other mode of recognifing -unknown objects but bf 
the angle they form in the eye, their magnitude 1s un 
formly. augmented in proportion to their vicinity. I a 
object, at the diſtance of twenty or thirty paces, * 
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o be only a few feet high, its height, when viewed within 
o or three feet of the eye, will ſeem to be many fathoms. 
Objects, in this ſituation, muſt excite terror and aſtoni ſh- 
ment in the ſpectator, till he approaches and recogniſes 
them by actual feeling; for the moment a man Examines 
an object properly, the gigantic figure it aſſumed in the 
eye inſtantly vaniſhes, and its apparent magnitude is re- 
duced to its real dimenſions, But if, inſtead of approach- 
ing an object of this kind, the ſpectator flies from it, he 
retains the idea which the image of it formed in his eve, 
and he may affirm with truth, that he beheld an object 
terrible in its aſpect, and enormous in its ſize. Hence 
the notion of ſpectres, and of horrible figures, is founded 
in nature, and depends not ſolely on imagination 
When we have no idea of the diſtance of objects by a 
previous knowledge of the ſpace between them and the 
eye, we try to judge of their magnitudes by recogniſing 
their figures. But, when their figures are notdiſtinguith- 
able, we perceive thoſe which are moſt brilliant in colour 
to be neareſt, and thoſe that are moſt obſcure to be at the 
greateſt diſtance. From this mode of judging many de- 
ceptions originate. When a number of objects are placed 
in a right line, as lamps in a long ſtreet, we cannot judge 
of their proximity or remoteneſs but by the different 
quantities of light they tranſmit to the eye. Of courſe, 
it the lamps neareſt the eye happen to be more obſcure 
than thoſe which are more remote, the firſt will appear 
to be laſt, and the laſt firſt. W pt okt id 


— 


ene . 

Before I diſmiſs this ſubje&, I feel an irreſiſtible defire 
ot giving a ſhort view of the Abbe de Condillac's Traits 
cer Senſations * ; a moſt ingenious performance, which, 

believe, is not very generally known in this country. 
In an advertiſement prefixed to this Treatiſe, the ſaga- 
cious and learned Abbe defires his readers to ahſtract 
themſeives from all their preconceived opinions, ind to 
ö | imagine 
80 
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imagine the ſituation and feelings of a ſtatue, limited x 
firſt, to a ſingle fenſe, and afterwards acquiring gradual 
the whole five. 1 2 oy 


' 


I. Senſe of Smelling alone. 


A, MAN, or a ſtatue, who had no ſenſe but that of ſme, 
ing, could have no other ideas than thoſe of odours, jj, 
would be the ſmell of a roſe, a violet, or a jeſſaminc, . 
cording as the effluvia of theſe objects acted pon l; 
ſingle organ of ſenſation. From agreeable or diag ice) 
ſmells he would acquire ideas of pleaſure and pain. b 
means of agrecable and diſagreeable ſmells frequent! r; 
peated, theſe. ſenſations would remain in his memory, a 
produce deſire and averſion. He can now compate thy 
ſmell of a roſe with that of an hemlock. As ſoon te 
compares, he judges of the relation between two ide, 
In proportion as theſe compariſons or judgineniz re re, 
peated, he acquires, by habit, a greater facility in making 
them. He can judge of different degrees of pleaſure and 
pain. Hence, when he feels uneaſy, he recals pleaſant 
ſenſations which are paſt, and wiſhes for their rectum, 
This is the origin of deſire and want. Memory is ihe 
recolleQion only of what is paſt ; but, when the idcas d 
objects preſent themſelves in ſo lively a manner, that 
ge believes they are actually . preſent, this operation d 
the mind is called imagination. Being limited to the ule 
of one ſenſe, he would learn to diſtinguiſh ſmells wit 
greater accuracy than beings endowed with more fourcts 
of information. Abſtraction is the ſeparation ol two udeas 
which have a natural connection. By refleCting that te 
ideas of pain and pleaſure reſult from different modifer 
tions of his exiſtence, he contracts the habit of ſeparating 
them, and thus acquires abſtract notions. Io our ſtatue 
a violet is a particular idea only; conſequently, all ts 
abſtractions are limited to different degrees of pleaſure 
and pain. The ſucceſſion of ſenſations will give him ſome 
faint ideas of number, of paſt, and of future time. D 
ration is an idea purely relative, and changes accordilg 


to the rapidity or flowneſs of our perceptions. Our fh 
« tue 
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le is incapable of diſtinguiſhing dreams, or a lively ima- 
nation, from real ſenſations. By the aid of memory he 
ecogniſes his identity, and knows his preſent from his 
alt condition. From theſe remarks it appears, that a 
man limited to one ſenſe is capable of acquiring the rudi- 
ments of every human faculty, and that theſe faculties 
ure only extended by the addition of other ſenſes. Nearly 
ne fame acquiſitions would be made, if a man were li- 
nited to any of the other ſenſes. jy 


2. Of Hearing alone. 


Tur pleaſures of the ear ariſe chiefly from the ſucceſ- 
fion of ſounds conformably to the rules of melody or of 
harmony. Hence our ſtatue's deſires would not be con- 
fined to a ſingle ſound ; he would wiſh to become a com- 
plete air. Sounds produce greater emotions than odours. 
They excite joy or ſadneſs independently of acquired 
ideas. Noiſe alone, without muſical expreſſion, would 
de agreeable: And muſic would convey pleaſure propor- 
tioned to the exerciſe of the ear. Simple, and even coarſe 
ſongs, would at firſt be raviſhing. But, when gradually 
accuſtomed to muſic more compounded, the ear would 
diſcover new ſources of delight. The pleafure of a ſuc- 
ceſſion of muſical tones being ſuperior to that of a' con- 
mo noiſe, he would not confound the one with the 
other. | wy — 4 Derr 


3. Smelling and Hearing united. 


: 1 { TY 


As thele ſenſes, taken ſeparately, give to our ſtatue no 
idea of external objects, neither can they by their union. 
tle would never ſuſpe& that he had two differetit organs 
of perception, nor, at firſt, diſtinguiſh” two' modes of 
exiſtence in himſelf. Sounds and odours would be con- 
founded, and ſeem to be only one ſimple modification. 
He would learn, however, by experience, ànd the aid of 
memory, to diſtinguiſh two ſenſations; and then he would 
wink that his exiſtence was double. His train of ideas 
more varied and extenſive, becauſe he has two 2 | 
0 
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ments. But he would till continue to perceive bi 


of modification; and, perhaps, noiſe would ſeem {o dif 
ferent from harmonious ſounds, that he might imaging 
he had three ſenſes. UM 


4. Tafta he, and Tafte united with Smelling and Hearin, 


Wren, limited to taſte alone, the ſtatue would acquir 
the ſame mental powers as with ſmelling or hearing 
Taſte would contribute more to his happineſs and miſen 
than ſmelling or hearing; becauſe favours, in genen. 
affect us more than ſmells, or even harmonious ſounds, 

When taſte is united with ſmelling and hearing, the 
ſtatue, after learning to know them ſeparately, would hy 
enabled to diſtinguiſh theſe ſenſations, even when tran. 
mitted to him at the ſame time; and therefore his exit. 
ence would in ſome meaſure be tripled. © The union of 
theſe ſenſes would ſtill farther extend and diverſify the 
train of his ideas, augment the number of his deſires 
and make him contract new habits. . / 


1» 54 Of Sight ale. 
S16HT-and all ſenſations are internal, and belong to 


the mind. The difficulty is to conceive how we reſt 
theſe ſenſations to external objects or cauſes. Our ſtati 


would conſider light and colour as modes of his own ex» 


iſtence; but could have no idea that they, belonged u 
bodies diſtin&.from himſelf. - At firſt he would not be 
able ro diſtinguiſh one colour from another; but be 
would ſoon acquire the habit of conſidering one colour 
at a tinie, and thus learn to diſtinguiſh them. By seh 
alone he could have no idea of figure, ſituation, ext 


hon, or motion. | : 


1 Sight united with Smell, Hearing, and 7 24. 


TE1s union would augment our ſtatue's mode of tl 
iſtence, extend the chain of his ideas, and multiply de 
objects of his attention, of his defires, and of his env} 


aloe, 
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one; and could haye-no idea of external objects. He 
ould ſee, ſmell, taſte, and hear, without knowing that 
had eyes, noſe, mouth, or ears, nor even that hebad 
body. With the ſame colour before his eyes, if a fuc- 

ion of ſmells, favours; and ſounds, were preſented to 
im, he would conſider himſelf as a colour fucceſfively 

onferous, ſavour , and ſonorous. | I the fame odour 

gte conſtantly preſent with him, he would conſider him- 
if 2s a ſavoury, ſonorous, and coloured odour. ' 


7." Of Touching dne. 


Taz ſmalleſt degree of ſentiment, or feeling, which a 
pan limited to the ſenſe of touching could have, would 

iſe from the action of different parts of tlie body, and 
articularly from the motion of reſpiration. is the 

bbe calls the fundamental ſentiment, becauſe with it life 

ommences. As ſoon as this fundamental ſentiment bas 
ndergone any change, the ſtatue is conſcious of his own 

xiſtence. When not ſtruck by any external body, and 
laced in a temperate tranquil air, of an equal degree of 

eat, he would only recogniſe his exiſtence by the con- 

led impreſſion reſulting from the motion of reſpiration. 

le cannot diſtinguiſh the different parts of his body; 

ad conſequently has no idea of extenſion. Different 

relings perceived at the ſame time convey à confuſed © 

enſation only. But, when heat and cold are felt in ſuc- Wal 
lon, he diſtinguiſhes them, and retaing/in his memory 1 
he idea of each ſenſation. Touching different parts of i 
is body, and of external objects, gradually u "the ni 
deas of extenſion, ſolidity, — hardneſs, diſtance, 1 | 
kc. Hence he no longer confounds himſelf with his i 
modifications. He is no longer heat or cold but he 
perceives eat in one part and cold in another. By means 
it the hand, he diſtinguiſhes his own perſop from exter- 

ul objects. When he touches the parts of ve. body, 
each part returns à ſenſation. But, when he touches 
mother body, he feels that it exiſts, but returns no ſen- 
aon; and hence he learns that there are bodies whiexß 
tonititute no part of himſelf. ; 1h 
2 Children 
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Children derive the greateſt happineſs from mot 

Even falls do not deter therh, A 3 on thei en 
would give them leſs pain than a reſtraint on the uſe g 
their limbs. Motion, beſide many other advantagg 
ives them the moſt lively conſcioufneſs of their own &, 
iſtenee and powers. If exerciſe be pleaſant to childta 
it would be {tt more ſo to our ſtatue; for as yet he ng 
only knows no obſtacle to interrupt his movements, hy 
he will ſoon experience all the pleaſures to be dering 
from motion. The ſtatue at firſt loves every body tiy 
does not hurt him. Poliſhed and ſmooth ſurfaces vil 
be agreeable to him; and he will be delighted to fn 
that he'can at pleaſure enjoy warmth or coolneſs, I. 
will receive peculiar pleaſure from objects, which, fron 
their figure and magnitude, are moſt accommodated ty 
the form of his hand. At other times, the difficuly 
of handling objects, on account of their ſize or weigh, 
will give him pleafure by ſurpriſe; and this pleaſure wil 
be augmented by the ſpace he diſcovers around then 
which will render the motion of his body from one pla 
to another extremely agreeable, Solidity and fluidiy, 
hardneſs and ſoftneſs, motion and reſt, will be pleaſat 
ſenſations ; for the more he contraſts them, the mor 
they will attract his attention and extend his ideas. Bu 
the habit he acquires of comparing and judging is the 
* ateſt ſource of his pleaſures. He no longer touchs 
objects ſolely for the pleaſure of handling them. It 
wiſhes to know their relations, and he feels as man 
agreeable ſenſations as he fornts new ideas. | 
Touching expoley him more frequently to pain than ti 
other ſenſes. © But pleaſure is always within his reach, ut 
pain'is felt only at intervals. His deſires conſiſt chidy 
of the efforts of his mind to recal the moſt agreeable iden 
But that kind ef deſire of which the ſenſe of touch ret 
deru him capable, includes motion, or the power of ſearch 
ing fon ſenfationg, Hence his enjoyments are not limit 
« t& dh ideas preſented by the; imagination, but extend 
al he objects he can reach; and his deſires, inſtead 5 
being concentrated into modes of his exiftence, 25 7 
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cher ſenſes, lead him always to external bodies, which 

re the objects of his love, hatred, and other paſſions. 

By motion he acquires the idea of ſpace. Repeated 
ience of diſoovering new ſenſations renders him ca- 


bly able of curioſity. But pain repreſſes his deſire of mov- 
1 ng, aud makes him diftdent. . Hence he learns to move 
* ith caution; and the fame chance that led him to lay 


old of a ſtick, will teach him to uſe it for exploring 
hat may be hurtful to him. Pleaſure and pain are the 
ources of all his ideas, the number of which acquirable 
by our ſtatue is almoſt infinite. He learns to compare 
1s different ſenſations, and to diſtinguiſh different bodies. 


Y He acquires the idea of figure, and becomes capable of 
* election and abſtraction. He acquires likewiſe the ideas 
1 number, of duration, of ſpace, and of immenſity. 


8. Of Touch united with Smeling- 


On this ſuppoſition, the ſtatue would perceive himſelf 
o be two different beings, one that he could touch, and 

mother which he could not. When chance made him lay 
hold of an odorous body, he would find that its ſmell 
ras ſtronger or weaker, in proportion as he brought the 

body nearer, or removed it farther from his face. This 

xpetiment frequently repeated will give him the idea 

hat ſmell proceeds from, or is 4 quality of, bodies. By 
he ſame means he diſcovers the organ of ſmelling. From 
his ſource his ideas concerning the qualities of bodies 

te greatly extend]... TT 


9. Hearing, Tuſte, and Touching, | united. 
AT fir{t our ſtatue is totally occupied with this new 


ea 

4, aud believes himſelf to be the ſinging of birds, the 
eie of a caſcade, &c. By the exerciſe} however, of 
1 ling ſonorous bodies, or of letting them fall, he 
| pereerves that ſound is produced by impulſe. or colliſion, 
FE" dually diſcovers this new organ, and that noiſe is 2 


1 
£ 


property of bodies even at a diſtance; 
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. 4 * eye conveys no Hen of diſtance, of magnitude, 
of figure, or of ſituation, without the aſſiſtance of tou, 
ing. Either from chance, or from the pain occaſions 
by too ſtrong a light, the ſtatue, carries his hand to hi 
eyes. The — . of objects inſtantly diſappear. Hen 
moves his hand, and the colours return. Hence |;: leary 
that colours are not modes of his exiſtence, but that t 
ſeem to be ſomething exiſting in his eyes, in the ſane 
manner as- an at the ends of his er the ch 
he touches. 

The Abbe, i in the — ingenious manner, ſhows hoy, 

by experience and habit, by motion and touching, 1 

acquire, a facility in correcting the errors of viſion. Bu 
our limits n us not to _— him any farther, 
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Dr che term in this RO NRA} enerally meat 
that eb which . at birth, au 
terminates at that period when animals have acquired th 
power of ſelf . preſervation, without any aſſiſtance iron 
theix parents. This period varies 4 in different u- 
mals. Of courſe, when erent. f are mentioned, 
the term jn/ancy nog have very eme 


Oe time * #14 11801 | 
pb infancy, in-the human NE ante 
ans other animal, . Infants, _—_ 
ny EE indeed extremely; helpleſs; and req 
ce, and attention from the mother. 
5 we ä on this ſubjeQ ſeem to move cxaggert 
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41 not only the imbecility, but the miſeries, of the infant 
te, An infant, ſays Buffon, is more! helpleſs than 
; the young of any other animal: Its uncertain lite ſeems 
(every moment to vibrate on the borders of death. It 
« can neither move nor ſupport its body: It has hardly 
« force enough to exiſt, and fo announce, by groans, the 
pain which it ſaffers ; as if Nature intended to appriſe 
he little innocent, that it is born to ry, and that it 
eis to be ranked among human creatures only to partake 
«of their infirmities and of their affliction 1+ 
This humiliating picture is partly juſt, and partly mf 
repreſented. Though infants remain longer in a ſtate of 
imbecility than the young of other animals, they are by 
no means more helpleſs: The inſtant after birth, they are 
capable of ſucking. whatever is preſented to their mouths, 
When in the ſame condition, the young of the opoſſum, 
of hares, rabbits, rats, mice, &c. can do no more. They 
can neither move nor ſupport their bodies. Befides, ma- 
ny quadrupeds are deſtitute of the ſenſe of ſeeing for ſe- 
reral days after birth. But, the faculty of viſion is en- 
joyed by infants the moment after they come into the 
world, This faculty, in a few hours, becomes a great 
ſource of pleaſure and amuſement to them; but it is de- 
ned, for ſome days, to many other ſpecies of animals. 
The young of moſt birds are equally weak and helpleſs) us 
human infants. The former. have no other powers but 
thoſe of reſpiration, opening their mouths to receive food 
rom the parent, and ejecting the excrement, after the 
lood has been properly digeſted. If infants really ſuffet 
more pain and miſery than other animals'iti che ſame ſtate, 
Nature ſeems not to merit that ſeverity” of cenſure which 
ſhe has ſometimes received: Men in fociety, like domef. 
le animals, by luxury, by artificial modes of living, by 
unnatural and vicious habits, debilitate their bodies, and 
rranſmit to their progeny the ſeeds of weakneſt and iſcale; 
the effects of which art hot felt by thoſe who Rve more 
25 tr the general «economy and''initeptivns of Na- 
we.” The children of ſavuges, for the fame" reaſon, We- 
ther in the hunting or rd tate, abe moe _ 
. N ore 


2. . 


= A 


8 = I 


1 


Ln 


* 4 1 { "1 þ 4 
LY . 1 þ v4 / * : * 1 
4 * " - * 2 * 9 © 


== SIS 25865 


1 * , 


* Buffon, vol. 2. pag. 369. Trenflat, S. 


182 THE PHILOSOPHY 
more healthy, and liable to fewer diſeaſes, than thoſe yr, 
duced by men in the more enlightened and refined ſtage 
of ſociety; Even under the fame governments, and it 
the ſame ſtate of civilization, a ſimilar gradation of ime 
Cility and diſeaſe is to be obſerved. The children of n 
of rank and fortune are, in general, more puny, debiliut 
ed, and diſeaſed, — ers of the peaſant or artificer 
Still, however,” children, in their progreſs fron, birth h 
maturity, have innumerable ſources of plealuce, which 
alleviate, if they do not fully compentate, the pain which 
mult unavoidably be endured, whether in a more naturi 
or more artificial ſtate of mankind. If luxury and civil 
zation debilitate the conſtitutions of children, they pit 
rife to many real enjoyments which are totally unknom 
to the ſavage. His wants are fewer; but, his pratificy 
tions are more than proportionally diminiſhed. 
Though the period of human infancy be proportional 
long, it is too often increaſed by improper managemen, 
In this, and many other countries of Farce, infants have 


no ſooner eſcaped from the womb of their mother, aul 
have enjoyed the liberty of ſtretching their limbs, tha 


they are condemned to a more cruel. and unnatural bay 
dage. The head is fixed in one poſition ; the legs at 
fettered; the arms are bound down to the ſides ; and thi 
little innocents are laced with bandages fo ſtrait that the 
cannot move a ſingle joint. The reſtraint of ſwaddiug 
bands muſt be productive of pain. Their original inter 
tion was to prevent the head and limbs from being di 
torted by unnatural or hurtful poſitions. - But it was nd 
conſidered, that the efforts made by infants to diſentangt 

| themſelves, have a greater tendency to diſtort their mais 
bers than any poſtures they could aſſume, if they enjojd 
a greater degree of liberty. But, if the efforts for liber 
made by infants fettered in this cruel manner be hurtf 
the ſtate of inactivity in which they are forced to remut, 
is, perhaps, equally noxious. | Infants, as well as all youll 
animals, are extremely prone to motion. It promotes ti 
growth and expanſion of their organs. It likewiſe iu 
gorates all their members, and facilitates the circulaua 
and ſecretion of their different fluids. But, when wy 
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rived of exerciſe, or of the power of performing 
RO movements, the oppoſite effects are produc- | 
24, The want of exerciſe retards their growth and weak- 
»s their conſtitution. Thoſe children, therefore, who 
re allowed full freedom of motion, will always be the 
the moſt healthy and the moſt vigorous. We are, how- | 
ver, happy to remark, that, by the efforts of philoſophers 
and phyſicians, the practice of employing tight bandages 
bas of late become leſs general, eſpecially among intelli- 
bent midwives and mothers. But, to eradicate long eſta- 
Þliſhed prejudices, and to diffuſe more enlightened. and 
Ellutary notions through a whole country, cannot be ef- 
ted without à great length of time and vigorous ex- 
tions. LG. SUGAR Ot Bat 
From what cauſes or circumſtances particular modes 
the management of infants originate, it is difficult to 
letermine. But, it is certain that favages, and the ruder 
jations, in their treatment of infants, — hk diſcover more 
icernment, and propriety of conduct, than are to be 
ound in the moſt poliſhed ſtages of ſociety. The negroes, 


he ſavages of Canada, of irginia, of Braſil, and the 


atives of almoſt the whole of South- America, inſtead 
f uſing ſwaddling-bands, lay their infants naked into 
ammocks, or hanging beds of cotton, or into cradles 
Ined with fur. The Peruvyians leave the; arms; of their 
Ifants perfectly looſe in a kind of ſwathing-bag! When 
litle older, they are put, up to the middle, in a hole 
ug out of the earth, and Tied with linen or cotton. 
this contrivance, their arms and head are perſectiy 
ee, and they can bend their, bodies, and move-their | 
rms and head, without the ſmalleſt. danger of falling, 
of receiving any injury. To entice them to- Walk, 
henever they are able to itep, the. breaſt is preſented i 
em at a little diſtance, The children of gegtoes, When 
ry young, cling round, with their knees pad legs, ng 
b ther mother's haunches, and. graſp, the. brealt with» 
ker hands. In this poſition they adhere ſo firmly, tha 
ley ſupport themſelyes without any aſſiſtance, and con- 
ave to fuck without danger of falling, though the mother 
loves forward, or works at her ufual labour. Theſe 
children, 
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children, at the end of the Jeeand month, begin to Ceey 
on their hands and knees; and, in this ſituation, the 
ire, by babit, the faculty of running with ſurpriſgy 
ckneſfs. 5 v4, tte 
Savages are remarkably. attentive to the clcanlineg d 
their children. Though they cannot afford to change 
theit- furs fo frequently as we do our linen, this desc 
they ſupp by other ſubſtances of no' value. The fl. 
of North-America put wood - duſt, obtained fron 
detayed trees, into the bottom of the cradle, and reney 
it as often as it is neceſſary. Upon this powder the chil. 
dren are laid, and covered with ſkins. This powder i 
very ſaft, and quickly abſorbs moiſture of every kind, 
The children in Virginia are placed naked upon a boar 
covered with cotton, and furniſhed with a proper hol 
for tranſmitting the excrement. This practice is, like 
wiſe; almoſt general in the eaſtern parts of Europe, and 
particularly in Turkey. It has another advantage: l 
prevents the diſmal effects which too often proceed fron 
the negligence of nurſe. 1 
Many northern nations plunge their infants, immcd- 
ately after birth, into cold water, without receiving any 
injury. The Laplanders expoſe their new-born infaut 
on the ſnaw till they are almoſt dead with cold, and the 
throw them into a warm bath, During the firſt yer, 
this ſcemingly harſh treatment is repeated three tins 
every day. After that period, the children are bathedin 
cold water thrice every wWedk. It is a general opinion i 
northern regions, that cold PRE ing renders men mM 
"healthy and rabuſt; and, hence, they inure their cl 
. dren, from their very birth, to this habit. In the iſthow 
of America, the inhabitants, even when covered it 


weat, plunge themfelyes with impunity into cold walz 


The mothers bathe in cold water, along with their n. 
fants, the moment after delivery; yet, much fever d 
them die of child- bearing, than in nations where 2 ff 
tice of this kind would be conſidered as extremely i 
— ß oo ces" 

With regard to the food of infants, it ſhould can 
ſor the firſt two months, of the mother's milk * 
. 


omums o@ 26- ke mt on  @ th @ ww oa 


y 


r * : 
Wo 
- N 


Or NATURAL HISTORY. 185 


promoter of digeſtion. Several robuſt peaſants have been 


1. known to have had no other nurſes than ewes. After 
on two or three months, children may be gradually accuſ- 
* tomed to food ſomewhat more ſolid than milk. Before 


the teeth ſhoot through the gums, infants are incapable 
of maſtication. During that period, therefore, it is ob- 
vious that Nature intended they ſhould be nouriſhed ſolely 
by ſoft ſubſtances. But, after they are' furniſhed with 
teeth, it is equally obvious, that they ſhould occaſionally 
be allowed food of a more ſolid texture. | 

The bodies of infants, though extremely delicate, are 
leſs affected by cold than at any other period of life. 
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the pulſation of the heart and arteries which takes place 
than tha: of an adult. The pulſe of a horſe, or of an 


of the heart, in very ſmall animals, as that of a linnet, 
is {o rapid that it is impoſſible to count the ſtrokes, 


years, are extremely precarious. © After that period, their 
exiſtence becomes gradually more certain. "According to 
Simpſon's tables of the degrees of mortality at different 
ages, it appears, that, of a certain number of infants 
brought forth at the ſame time, more than a fourth part 


years, and at leaft one half at the end of the third year, 
Mr. Simpſon made this experiment upon children born in 
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This effect may be produced by the ſuperior quickneſs in 
in ſmall animals. The pulſe of an infant is more frequent 


ox, is much flower than that of a man; and the motion 


The lives of children, during the firſt three or four 


of them died the firſt year, more than à third in two 


London. But, the mortality of children is not nearly ſo 


great 
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”  extinC in leſs than ſeven or eight years. 


bdut a great deal of reſt, is neceſſary for promoting their 


© - their bodies and enervates their minds. The great agility, 
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great in every place; for M. Dupre de 8. Maur, by 
number of experiments made in France, has ſhown, ty 
one half of the children born at the ſame time are 10 


To treat of the diſeaſes of children, or to enter miny 
into the cauſes which contribute to the great moruli 
of mankind in early infancy, is no part of our plan, l 
general, theſe cauſes are to be referred to unnatural prix, 
tices in the management of children, introduced by fy, 

ſtition, by ignorance, and by fooliſh notions ariſig 
rom over-refinement, from prejudice, and from hypothe. 
tical ſyſtems, while the economy and analogy of Natur, 
in the conduct and ſituation of the inferior animals, ar 
almoſt totally neglected. Every animal, except the human 
ſpecies, brings forth its n any foreign aid, 
But, incredible numbers of children, as well as of mo. 
thers, are daily maimed, enfeebled, and deſtroyed, hy 
the ignorance and barbarity of midwives and accoucheun, 
An infant is no ſooner brought into the world than it i 
crammed with phyſic. Nature's medicine for cleanſing 
the bowels of infants is the milk of the mother. But, 
midwives abſurdly imagine that drugs will anſwer this 
purpoſe much better. All other animals that give fuck 
nurſe their own offspring : - But, we too frequently delegate 
this tender and endearing office to ſtrange women, who: 
conſtitutions, habits of life, and mental diſpoſitions, are 
often totally different from thoſe of the genuine parent, 
Infants, recently after birth, frequently ſuffer from giving 
them, inſtead of the mother's milk, wine-whey, water. 
gruel, and fimilar unnatural kinds of nouriſhment. In 
this period of their exiſtence, however, very little food, 


health, and ſecuring their eaſe and tranquillity ; for in- 
fants, when not teazed by. officious cares, fleep almol 
continually during ſeveral weeks after birth. Young an- 
mals are naturally fond of being in the open air ; but, 
dur infants, particularly in large towns, are almoſt perpe- 
tually ſhut up in warm apartments, which both relaxes 


ſtrength, and fine proportions of ſavages, are reſults oy 
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hardy education, of living much in the open air, and of 
n unreſtrained uſe of all their organs the moment after 
they come 1nto the world. by 

In young animals, as well as in infants, there is a gra- 
dual progreſs, both in bodily and mental powers, from 


birth to maturity. Theſe powers are unfolded ſooner or 


later, according to the nature and exigencies of particu- 
lar ſpecies. This progreſs, in man, is very flow. Man 
acquires not his full ſtature and ſtrength of body till ſe- 
eral years after the age of puberty : And, with regard 
to his mind, his judgment and other faculties cannot be 
fid to be perfectly ripe before his thirtieth year. 

In early infancy, though the impreſſions received from 
new objects muſt be ſtrong, the memory appears to be 
weak, Many cauſes may concur in producing this effect. 


la this period of our exiſtence, almoſt every object is new, 


and, of courſe, engroſſes the whole attention. Hence 
the idea of any particular object is obliterated by the quick 
ſucceſſion and novelty of others, joined to the force with 
which they act upon the mind. Haller aſeribes this want 
of recollection to a weakneſs of memory; but, it ſeems ra- 
ther to proceed from a confufion which neceflarily reſults 
from the number and ſtrong impreſſions of new objetts. 
The memory ripens not ſo much by a gradual increaſe in 
the ſtrength of that faculty, as by a diminution: in the 
number and aovelty of the objects which ſolicit attenti- 
on. In a few years children are enabled to expreſs all 
their wants and deſires. The number of new objects 
daily diminiſhes, and the impreſſions made by thoſe with 
vhich they are familiar become comparatively ſmall and 
wuntereſting, Hence their habits of attention, and the 
ardour of their minds, begin to relax. Inſtead of a ge- 
neral and undiſtinguiſhing gratification of their ſenſes, 
this is the period when it is neceſſary to ſtimulate children, 
by various artifices, to apply their minds ſteadily to the 
examination of particular objects, and to the acquiſition 


of new ideas from more complicated and refined ſources 


of information, The great baſis of education-is a habit 
of attention. When this important point is gained, the 
minds of children may be molded into any form. But 


that 
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188 THE PHILOSO PHI 
that reſtleſſneſs, and appetite for motion, which Nature, 
for the wiſeſt purpoſes, has implanted in the conſtitution 
of all young animals, ſhould not be too ſeverely checked. 
Health and vigour of body are the ſureſt foundations df 
ſtrength and improvement of mind. ä 
With regard to the duration of infancy, from man to 
the inſect tribes, it ſeems, in general, to be proportioned, 
not to the extent of life, but to the ſagacity or menti 
powers of the different claſſes of animated beings. The 
elephant requires 30 years, and the rhinoceros 20, before 
they come to perfect maturity, and are enabled to mult. 
ply their ſpecies. But theſe years mark not the period 
of infancy ; for the animals, in a much ſhorter time, are 
capable of procuring their own food, and are totally inde. 
pendent of any aid from their parents. The fame remark 
is applicable to the camel, the horſe, the larger apes, &. 
Their ages of puberty are four, two and a half, and three 
years. But, in theſe quadrupeds, the terminations of in- 
fancy are much more early. The ſmaller quadrupeds, 
as hares, rats, mice, &c. are mature at the end of the 
firſt year after birth ; and the Guiney-pig and rabbit re- 
-quire only five or ſix months. There is a gradation of 
mental powers, though not without exceptions, from the 
larger to the more minute quadrupeds ; for the dog and 
fox, whole ſagacity is very great, come to maturity it 
one year, and their ſtate of infancy is ſhort. But, of al 
animals, the infancy and helpleſs condition of man ate 
the moſt prolonged ;. and the ſuperiority and duQility ol 
his mind will not be queſtioned. Þ © 
The infant ſtate of birds is very ſhort. Mot of the 
_ feathercd tribes arrive at perfection in leſs than fix months; 
> and their ſagacity is comparatively limited. 
wich regard to fiſhes, if the whale and ſeal kind, who 
ſuckle their young, be excepted, they receive no aid from 
weir parents. Fiſhes no ſooner eſcape from the eggs 0 
_ their mother, than they are in a condition to procure 
'nouriſhment, and to provide, in ſome meaſure, for ther 
own fafety. Of the ſagacity of fiſhes, owing to the ele 
ment in which they live, we have very little knowledge 
But, their general character is ſtupidity, joined to a mo 
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ous and indiſcriminating appetite for food. In oppoſi- 
ion to an almoſt general law of Natute whic ſubſiſts 
mong other animals, fiſhes devour, without diſtinction, 
very ſmaller. or weaker animal, whether it belongs to a 
Iiferent ſpecies, or to their own. In animals of a much 
igber order, voracity of appetite is ſeldom accompanied 
rich ingenuity or elegance of taſte. When the principal 
tention of an animal is engroſſed with any ſenſual appe- 
ite, it is a fair coneluſton that the mental powers are 
veak, becauſe they are chiefty employed upon the groſſeſt 
all objects. I this obſervation be juſt, fiſhes muſt be 
ranked among the moſt ſtupid animals of equal magni- 
tude and activity. a 
The infant ſtate of inſects is a various and complicated 
ubjet. After they eſcape from the egg, they undergo ſo 
many changes, and aſſume ſuch a variety of forms, that it 
bs difficult to determine the period of their exiſtence 
hich correſponds to the condition of infancy in the lar- 
ger animals. Different ſpecies remain longer or ſhorter 
in the form of worms, caterpillars, or grubs, before they 
are changed into ehryſalids, and afterwards into flies. 
When young, like other animals, they are ſmall and fee- 
ble: But, even in their moſt helpleſs condition, with a 
ery few exceptions, Nature is their only nurſe. They 
require no aid from their parents, who, in general, are 
totally undcquainted with their progeny. But, as for- 
merly obſerved, when treating of inſtin&, the mothers 
unitormly depoſit their eggs in ſituations which afford 
both protection and nouriſhment to their young. The 
parent fly, according to the ſpecies, invariably, unleſs re- 
trained by neceflity, depoſits her eggs upon particular 
plants, in the bodies of other animals, in the earth, or in 
water. Whenever, therefore, an inſect receives exiſtence 
in its primary form, all its wants are ſupplied. Though 
the mother, after the worms iſſue from the eggs, takes 
0 charge of her —_— — and frequently does not exiſt 
the time they come forth, yet, by an unerring and pure 
altin&, ſhe uniformly places them. in ſituations where the 
joung find proper nouriſhment, and every thing neceſſary 
io their feeble condition. 1d; Pies 
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To this general law, by which inſects are governed, b 2 
there are ſeveral exceptions. Bees, and ſome other {; reat 
not only conſtruct neſts for their young, but actually feed, Mme 
and moſt anxiouſly protect them. + 

From what has been ſaid concerning the infancy of at. 

mals, one general remark merits attention. Nature hy, 
uniformly, though by various modes, provided for the 
nouriſhment and preſervation of all animated beings whil 
they are in an infantine ſtate. Though the human ſpeci 
continues long in that ſtate, the attachment and ſolicituds 
of both parents, inſtead of abating, in proportion to the 
time and labour beltowed on their progeny, con(tany 
augment, and commonly remain during life. The rec 
procal affection of parents and children is one of the 
u_— ſources of human happineſs. If the love of chil. 

ren were not ſtrong, and if it did not increaſe with time, 
the labour, the conſtant attention, the anxiety and fatigue 
of mothers would be inſufferable. But here Nature, 
whoſe wiſdom is always conſpicuous, makes affection 
brave every difficulty, and footh every pain. If a child 
be ſickly, and require uncommon care, the exertions of 
the mother are wonderfully ſupported : Pity unites with 
love; and theſe two paſſions become fo ſtrong, that hard 
ſhips, and fatigue of every kind, are ſuffered with chen. 
fulneſs and alacrity. . 

With regard to the inferior tribes of animals, Nature 
has not been leſs provident. To quadrupeds and birds 
ſhe has given a ſtrong and marked affection for their ol. 
ſpring, as long as parental care is neceſſary. But, when. 
ever the young begin to be in a condition to protect and 
provide for themſelves, the attachment of the parents gr 
dually ſubſides ; they become regardleſs of their offspring, 
at laſt baniſh them, with blows, from their preſence, and, 
after that period, ſeem to have no knowledge of the ob 
jects which ſo lately had engroſſed all the attention d 
their minds, and occupied all the induſtry and labour d 
their bodies. Here the dignity and ſuperiority of mat 
appear in a conſpicuous light. Inſtead of loſing tht 


knowledge of his offspring after they arrive at mai 
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alfection expands, and embraces grandchildren, and 
-eatgrandchildren, with equal warmth 2s if they had 
 mediately originated from himſelf, | | f 


W 
4 


CHAPTER I. 
0f the Growth, and Food, of Animals. 


T is a law of Nature, that all organized bodies, whe- 
ther animal or vegetable, require food, in order to ex- 
and and ſtrengthen their parts when young, and to pre- 
rvc health and vigour after they have arrived at matu- 
ty. The food of animals is digeſted in the ſtomach and 
tteſtines : By this proceſs it is converted into chyle, and 
ſorbed by the lacteal veſſels, in the manner deſcribed in 


, aſter mingling with the general maſs of blood, con- 
ibutes to the growth, and repairs the waſte of animal 
dies, is a myſtery which probably never will be unfold- 


crets of Nature, given riſe to ſeveral ingenious ies 
id conjectures, ſome of which ſhall be ſlightly mentioned. 
Buffon conſiders the bodies of animals and vegetables 
$ what he calls internal moulds, He ſays, that the matter 
{ nutrition is not applied by juxta-poſition, but that it 
ctrates the whole maſs ; that each part receives and 


f flies thoſe particles only which are peculiar and ne- 
1 lar to its own nature; and that, by this means, the 
„os parts of the body are UI Sp proportionally 
emented. This nutritive matter, he remarks, is orga- 


c and ſimilar to the body itſelf ; and hence the ſize of 

e body is increaſed, without any change in its figure or 

ce. The matter ejected by the different excretions 

e conſiders to be a ſeparation of the dead from the vivi- 

ſug and organic parts of nouriſhment, which are ns 
| , bute 
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hap. II. pag. 50. . But how this chyle, or nutritious mat- 


u by human ſagacity. It has, however, like many other 


— o 


2 > 2 

— — — - = — — 

D. — 3 an — _ 
= 7 — 
Py - = — 
4 _- - — 

— — 1 _ 

= — —  — —  — 


_ — 
— — — = - 
. 8 * 2 
— =» a” 7 on IR OR U 


« N * —— — — * ran 1 28 
* 4 _— a N < 
: : 1 A. _ * hs 4 PTY - $5 * 10 * - - q * p . * 1 * N 9 
7 .: 4 ** | 2 2 N . 8 5 It a { 
0 "> = - = 
/ 7 ** I F * 5 : * - 6 - 0 * * "* U * £ 
'V - " "* * 4 , 
| : \ # * 
. % 8 dh. * * 0 * 0 1 6) ; 
' MH t . 1 Py Loy es a 
| \ Y . a L 
* 
1 j 


1 | 7 192 54 THE PHILOSOPHY 
3 buted over the 7 . active Power : This pg 
fGmilar to that of gravit trates the internal Fs upp 
of the bogyy and attra organic particles, which pi.” 


| thus puſhed on. throug h als its parts. As theſe org 
i paxiteles are ſimilar 5 the body itſelt, their union wk 
9 the different parts augmenzs ita ze, without changing 
1 


figure, 9 untold, ap emhryg pr germ, nothing mor 
requilite than that it contain, in miniature, a body finily 


e me ſpecies, and be in proper circumſtanca jy 


= _ acquibnga, offre Organic. particles to increaſe i * 
dicse and unfold its members, He nutrition, dec Na 
muaent, and reproduction; are all effects of the ſame cad 
= This account of the nutrition and growth of org * 
1 bodies has the appearance of an ingenious theory, Jy * 
an attentive reader will eaſily perceive, that it contaim w ny 

other information, than that animals and vegetables ut of 
n ow b by the 1 intervention of the nutri an 

4 £254. This is a. fact univerſally known al * 

admitted. But, we are 15 as ignorant as cver of the nod * 

by which, this myſterious operation is performed, . 

Other authors have ſu that the brain is a. lag he 

glands: that; the;nerves diſtributed. over the whole bah bs 

he duQts or canals of this gland; and that the pr 1 

_ _ Wade of the brain is to ſecrete nutritious matter, wl ha 
dotanſmit it by the nerves to the various parts of 4M: 1. 
. ſyſtem, in order 0 expand the different organs of va 

| it is compoſed, or to repair the waſte W ad have lu 6 
$ fered from;labourand other cauſes. livi 

0 This theory preſuppoſes that the nerves are tubuls the 
1 0 and contain, a fluid: But hoth of theſe circumſtances u on 
| hitherto eluded. the reſearch of the ableſt anatonull bon 

i Beſides, the, learned and indefatigable Doctor Monro, UW: i, 
1 his Neryous' Hyſten, has rendered it, highly improbu0en.: dir 
1 chat the- nerves. are the inſtru nutrition. f . 
Wil. Doctor reaſons in the following manner, —On comp n 
1 | different animals, he remarks, we find no eorreſponger | 
Wil between the i120 of cheit brain, the rapidity of their ay (8 
198 or the quantity of. nouriſhment, they receive. A! "y 0. 
| fix times heavier than a man 5 but. the, brain, of a ho * has 
-yvight aornboves-fourth part of that of a man. 1. — ' be 
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yppoſition, an ox's brain muſt ſecrete twenty-four times 
re nouriſhment than a portion equal to it of the hu- 
an brain. In two years an ox acquires his full ſize; 
- brain muſt, of courſe, be ſuppoſed to tranſmit daily 
krough the nerves two ae pounds of fleſh, bones, 
. 4 the much larger in of a man does not, in 
a equal time, add to his body a fiftieth part of that 
eight. 

* monſters,” ſays the Doctor, I have found the 
limbs very plump, though the brain was very ſmall. 
Nay, in ſome monſters, the head has been wanting, 
vet the limbs were as large and perfect as common. In 
ocker moniters, with one head and two bodies, I have 
found that the brain furniſhed the nerves of the head 
and fpinal marrow on the right ſide of the monſter 
yet the left ſpinal marrow, at the top of which there 
was only a ſmall medullary knob, about the ſize of a 
large pea, was as perfect as the right one; and that 
body, and its limbs, were as large, and as well nouriſhed, 
s thoſe on the right ſide. On the other hand, where 
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body, the limbs were not remarkable for their ſize. 
We ſee that organs, of which the nerves are fo ſmall 


the placenta, &c. grow as quickly as the other organs, 
in which the nerves are large and numerous. | 

A year after I had cut acroſs the ſciatic nerve of a 

lying frog, I could not perceive that limb ſmaller t 
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* onleſs. Nay, when I had broken the bones of the in- 
* ſenſible limb, or wounded the ſkin and fleſh, I found 
* that the callus formed, and the wounds healed, as rea- 
* (ily as if the nexve had been entire. The event was 
' the ſame after dividing, tranſverſely, the lower or poſte- 
nor end of the ſpinal marrow of the frog. 
*It is well known,” conctudes our au 

powder of madder root is mixed with the food of 
' Young animal, the bones become red; ar, if a bone 
' has been broken, that the callus joining ts parts will 
be rel. The ſerum of the blood, in the firſt place, is 
Bb « deeply 
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there were two heads of the ordinary ſize, and only one 


that we cannot trace them by diſſection, as the bones, 


* the other; yet it continued to be inſenſible and i- 


„that, if 
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1 * deeply tinged; but the red colour of the bones is jy 
1 * ſolely, nof even chiefly, owing to the coloured (erp 
i Hh ©or*blobd cirenlating ; for I have found, that, after i. 
14.4 <Jefting' water into the veſſels till theſe were emptied d 
the Blood,” and that the watgr came out colourlch, th 
| ©tinge in the bones appeared equally deep, and wy 
therefore, plainly owing to a great quantity of the u 
* earth added to the bones in the time of their growy 
But this earth was not tranſmitted: by the nerves; fy 
the colour of theſe, as I found, remained unchanged“ 
# That the nutritious particles of food are conyeyed 90 
| the arteries, and. applied by their extremities to the yz 
rious parts of animal bodies which require to be repair 
or expatided,” is an opinion not only beſt ſupported by 
facts, bur adopted by all the more rational phyſiologiſt, 
The principal facts and arguments in ſupport of this the 

ory ſhall now be mentioned. e 
The chyte, as formerly remarked, is converted into 
blood. The glutinous part of the blood, known by the 
name of toagulable lymph, reſembles the white of an eg 
That the white of an egg is the ſole nouriſhment of the 
chick before its excluſion, is an eſtabliſhed fact; and the 
concluſion, from analogy, that the lymph of blood i 
deſtined for the growth and reparation; of animal bodies 
is by no means unnatural. < Without repeating,” {aj 
Dr. 'Monro, our extreme uncertainty as to the tub. 
lar nature of the nerves, and the improbability that 
canals ſo exceedingly minute as thoſe within the nene 
© muſt be, and of ſuch length, are deſtined for the col. 
* veyance' of glue, do we not find, that this very mati 
is ſeparated by the exhalant branches of the arteries d 
the peritoneum, pleuræ, and other ſhut ſacs, and, uw! 
verſally by the branches of the arteries of the cellula 
© membrane The kinds of matter neceſſary for tht 
growth and nouriſhment of our ſeveral organs are © 
various and different in their nature, that it is altogethe! 
Fincredible they can be furniſhed by the nerves: Thus 
water is needed for the extenſion of the tore-part a 
© the eye, vieid matter ſor the | cryſtalline aud vitreo 


© humours, earth for the growth of the bones, 6 
| y 6 wheres 
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« chereas we can as eaſily conceive theſe, to be furniſhed 
; by the arteries, as that, in one place, they ſhould furniſh 
«faliva, in another bile, &c.— As the waſte of the ſeveral 
« organs is carried off by the veſlels, either circulating 
dor abſorbent, why ſhould we doubt that the cireulating 
« fyids can add a particle in the place of one that has 
been carried off, or that an artery can ſupply Nhat has 
been abſorbed by a lymphatic vein ? As it is granted 
that the ſecretion of all other kinds of matter in the 
bodies of animals is performed by the branches of the 
arteries, is it not incredible that there ſhould be an ex- 
© ception to the general rule in the ſecretion of the nau- 
« riſhment ? Surely that power which can convert the 
food into blood, and can change the blood into bile and 
« faliva, is ſuſſicient to convert it into nouriſhment. 

vid now add,” continues our author, that in calli, 
cicatrices, or accretions, there are numberleſs new formed 


ment, that ſuch new formed veſſels, produced by the 
* oppoſite ſides of a wound, unite into continued canals, 
* or anaſtomoſe.—If, then, in a callus, new eapthy; or 
* offeous fibres, and new - veſſels, can be formed by the 


* plied by the arteries which formed them? If ſo, are we 
not to conclude, that the waſte of other arteries, and of 
* other organs, is ſupplied in the ſame manner from the 
*arteries? If the quantity of blood naturally circulating 
through a limb be diminiſhed, as by tying the trunk of 
the brachial artery, in the operation for an aneuriſm, the 
arm loſes part of its ſtrength and ſiae; but the loſs is leſs 
* than, at firſt ſight, might be expected; becauſe the ana- 
. (or uniting) canals ſoon come to be greatly 
rged. etc u $3 (nl 

f , Upon the whole,” the Doctor concludes, there are 
* few points in phyſiology ſo clear, as, 1. That the arte- 
ũes prepare, and directly ſecrete the nouriſhment in all 

our organs; and, 2. That the nerves do not contain nor 


« veſſels filled, in the living animal, with red blood, and 
© which can readily be injected. Nay, I found by experi- 


' original arteries, muſt we not believe that the waſte. of 
* this earth, and of : theſe veſſels, can he every after ſup- 
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conduct the nouriſhment, but, by enabling the arterig 
to act praperly, contribute indirectly to nutrition, exal 
Ihe ingenious Charles Bonnet endeavours to ſhow, thy 10 fl 
the parts of all organized bodies are-contained, in mini 
ature; in germs, or buds; - theſe germs, when placed 
: y. unfold and increaſe in of t 


in proper ſituations, g 
magnitude; that the various members of animals 4 
vegetables are expanded, both longitudinally and lateralh, gro\ 
by food adapted to their reſpective natures ; and that ever 


germ actually inclufes the rudiments. of the whole aj. mea 
mals or vegetables which are to proceed from it during ever 
all. ſucceſſive generations. / | teric 

With regard to vegetables, it is true, that the ſeed fr4 WAY nou 
produces a fmall tree, which it contained in miniatur But. 
within its lobes, At the top of this ſmall tree a bud d 
germ is formed, which contains the ſhoot or tree that i gay 
to ſpring next ſeaſon. In the ſame manner, the ſmall tre we 1 


of the ſecond year produces a bud which includes a tree ian 

For the third year; and 3 goes on 1 
long as the tree continues to vegetate. At the extremity 

ot each branch, buds are likewiſe formed, which contain, 

in mitijature, trees fimilar to that of the firſt year. Fron too, 

theſe, and ſimilar facts, it is concluded, that all theſe veg! 
52 were contained in the original ſeed; for the fri rent 
bud was ſucceeded by a ſimilar bud, which was not us War 
folded till the ſecond: year, and the third bud was not emp 
Expanded: till; the third year; and, of courſe, the feed mo 
may be ſaid to have contained not only the whole buds 
which would be formed in a hundred years, but all he Th 
ſeeds, and all the individuals, which would ſucceſſuch 
arriveitill the final deſtruction of the ſpecies. | 
| Theſe fats are known and eſtabliſhed; but the reaſons | 
ing deduced from them is fallacious, or, what amount Th 
to the fame: thing, is perfectly incomprehenſible. The 
1 the origin or cauſe of all futur gre 

ividuals, which may be infmite. But the idea that! 

really contained the germs of all the individuals which Wa 
were to ſpring from it as a; ſource, is not only abſurd 
but excceds all the powers of human imagination to con- in! 
ceive., Theories of this kind, of which there are — the 
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in almoſt every department of ſcience, hardly meri 
— Every ſeed, and every animalz ace —— 
0 this doctrine, includes in its own body an infinite 
poſterity ! If we aflent to tags of this Kind, we muſt 
Loſe ourſelves in the labyrinths of infinity; and, inſtaad 


of throwing light upon the ſubject, we ſhall involve it in 


tenfold darknels. All we know concerning the nature of 
growth and nutrition is extremely limited- We know 
that in the animal kingdom, nutrition is performed by 
means of the blood, which is forcibly propelled th 
every part of the body by the action of the heart and ar- 
teries; and that vegetables, in a ſimilar manner; are 
nouriſhed by the aſcenſion and diſtribution of the ſap. 
But, how the nutritive particles are applied to the various 
parts of organized bodies, and how they expand the or- 
rans, or repair their continual waſte and loſs of ſubſtance, 
ve muſt content ourſelves with remaining in perpetual 
ignorance. | "16:44 ae i, 
In general, the food of animals, and partieularly - of, 
the human ſpecies, conſiſts of animal and vegetable ſub- 


ſtances, combined with water, or other fluids. Ihe Gen- 


too, and ſome other ſouthern nations, live entirely upon 
vegetable diet. From the accounts we have of the diffe- 


rent regions of the earth, it appears, that the natives of 


warm climates, where the cultivation of plants is practiſed, 
employ a greater proportion of vegetable food than in the 
more northern countries. The inhabitants of Lapland 
have little or no dependence on the che earth. 
They neither ſow nor reap. — and, from 
ſhepherd ſtate. Their comparative Heaney 
of the number of rein- deer pofleſled” by* 
Their principal nouriſhment-is derived from the fleſh and 
milk of theſe animals. In autumn, however, they etch 
great multitudes of fowls, moſt of them of the game 8 
Wich thele, while freſh, they not only ſupply their preſ 
wants, but dry and preſerve them throughithe winter. 
They likewiſe kill hares, and other animals, which abound 
in the woods and mountains; but the fleſſi of the bear is 
their greateſt delicacy. In their lakes and rivers, — 
ve 


„ 


= » * — — - _ -- 
— — 24 2 _ 
— 2 — — o 2 yo 
- = —_ — = 
— — : I — - = — — 
— — Sn - — — = x 
— — — — p * - — - — 1 * — — — 
- — — —_ w _— -v 2 2 -< - 
— —_ 8 = « — - 
K 9 — — we - —_ — = 
- OD ORG oo - = 
— — — —- — - E = — * 


10 HE PHILOSOPHY 


have inexhauſtible ſtores of fiſhes; which, in ſummer aul 
autumn, they dry in the ſun, or in ſtoves, and in Winter 
they are preſerved by the froſt. ' The Laplanders drink 
Water, or animal oils; but never tafte bread or fit 
hey live in a pure air, and have ſufficient exercit 


Their conſtitutions are attempered to the coldneſs of ths anc 
climate; and they are remarkable for vigour and longe ſpe 
viry. Thie gout, the ſtone, the rheumatiſm, and may c 
other diſeaſes which torture the luxurious in ldd con 
limes, are totally unknown to them. With the few gif, tha 
which Nature has beſtowed on them, they remain ſatisßec ſpe: 
and live happily among their mountains and their forma and 
If ſouthern nations afford examples of people who feel \ 
nearly on vegetables alone, the Laplanders furniſh vn: hve 
the oppoſite extreme; for they are almoſt entircly carnive wh 
rous animals. > K. the 
Io Norway, Sweden, Germany, and Britain. the (ame eſta 
'obſeryation is applicable. In theſe countries, animal food nOU 
is much more ufed than in France, Spain, Italy, Barbar, by « 
and the other ſouthern regions of the globe. Many re tion 
ons may be aſſigned for theſe differences in the food of dire 
nations. The natural productions of the carth depend fore 
entirely on the climate. In warm climates, the vegetable for 
which grow ſpontaneouſly are both more luxuriant and and 
more various. The number and richneſs of their truit prod 
far exceed thoſe of colder regions. From this circum: amo 
ſtance, the natiygs muſt be ſtimulated to uſe a proportion per 
of vegetable food; and we beam mal 

Bon travellers, that this is aGually Beſt 
tries, on the contrary, vegetable nan 

but more rigid, and contain leſs nous (apa 

He inhabitants, accordingly, are obliged 10 to fl 

live prificipally on animal ſubſtances. it we examine the becc 
mode of feeding in different nations, it will be found, — 
that, in proportion as men approach or recede from tit a 
poles, a greater or leſs quantity of animal and vegetabl wh 
ſubſtances are uſed in their diet. Cuſtom, laws, and f. = 
ligions rites, it muſt be allowed, produce conſiderable di — 
ferences in the articles of food, among particular nation The 


which have no dependence on climate, or the natan 
r production 


4 dor prejudiced by extraneous circumſtances, or political 
inſtitutions, the nature of their food is invariably deter- 
mined by the climates they inhabit. The variety of food, 
in any country, is likewile, greatly influenced; by culture, 
and by imitation. Commerce occaſionally furniſhes new 
ſpecies of food, particularly of, the vegetable kind. In 
Scotland, till about the beginning of this century, the 


common people lived almoſt. entirely upon grain. Since 
0 that period, the culture and uſe of the potato, of man 
4 ſpecies of coleworts, and of fruits, have been — 


and univerfally diffuſed. through the nation. 
Whether man was originally intended by Nature to 
live ſolely upon animal or vegetable food, is a queſtion 
which has been much agitated both by the ancients and 
the moderns. Many facts and circumſtances concur; in 
eſtabliſhing the opinion, that man was. deſigned to be 
nouriſhed neither by animals nor vegetables ſolely, but 
by a mixture of both. Agriculture is an art, the invens 
tion of which muſt depend on a number of fortuitous 


circumſtances. It requires a long ſucceſſion of ages be» 
id fore ſavage nations learn this art. They depend entirely 
0 for their ſubſiſtence upon hunting wild animals, fiſhing, 
id and ſuch fruits as their country, happens ſpontaneouſly to 


among all the ſavage nations of which, we have any pro- 
per knowledge; and ſeems to be a cleax, proof, that ani- 


nn food is by no means repugnant e of man, 
| Belides, the ſurface of the earth, qo luxu- 
4 nant climates, and though afſiſtel re, is not 


capable of producing vegetable food ity 
0 ſupport the human race, after an reg ot; it has 
become ſo populous as Britain, Frange, and many other 
nations. The general practice of mankind, when not 
reſtrained by prejudice or ſuperſtition, of feeding promiſ 


udication that man is, partly at leaſt, a catnivorous am- 
mal. The Gentoos, though their chief diet be vegeta 
bles, afford no proper argument againſt this reaſoning 
They are obliged, by their religion, to nan 
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zons of the earth. But, when men are not fetter- 


produce. This has uniformly been the manner of living 


cuoully. on animal and vegetable ſubſtances, ie à ſtrong 
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feth of animals fand they are allowed to uſe milk, wig 
is a very nouriſhing animal food. Notwithſtanding this 
indulgence, the Gentoos, in general, are a mezgre, lch 
and feeble race. In hot climates, however, a very gra 
proportion of vegetable diet may be uſed without any ba 
confequences. A 
Other arguments, tending to the fame concluſion, w; 
derived, not from the cuſtoms or practices of particyly 


nations, but from the ſtructure of the human body, 41 T 
animals which feed upon vegetables alone, as formerly nox 
remarked, have ſtomachs and inteſtines proportional mat 
larger than thoſe that live ſolely on animal ſubſtanc, WM xii 
Man, like the carnivorous tribes, is furniſhed with cutting ſes, 
and cavine teeth, and, like the graminivorous, with; tary 
double row of grinders. The dimenſions of his ſtomach inſti 
and inteſtines hkewiſe hold a mean proportion between the 
theſe two tribes of animals, which differ fo eſſentially in ſcen 
their characters and manners. From theſe, and fimilr ule 
arguments, I have no heſitation to conclude, that a pro hare 

miſcuous uſe of animal and vegetable ſubſtances is no ds 20 

vation from the original nature or deſtination of mankind, core 
whatever country they may inhabit. | | rave 
With regard to the different proportions of animal and to ji 

vegetable food which are moſt accommodated to the health be 
and vigour of mankind, no general rule can be given that Kc, 
could be applicable to different climates, and to the di- The 
ferent conſtitutigns of individuals. Animal food, it i dire 
certain, give Jur to the body, and may be uſed more ( 
liberally by te and laborious than by thoſe who par 
lead a ſtud Wdentary life. A great proportion d app 
vegetable particularly of bread, is conſidered, 8 
by the moFEminent phyſicians, as beſt adapted for men _ 
who are fond of ſcience and literature; for, full meals d 2 
animal food load the ſtomach, and ſeldom fail to produce = 

dulneſs, yawning, indolenee, and many diſeaſes which N 
often prove fatal. 5 N * 

The remainder of this chapter, from unavoidable ca he 
ſes, muſt conſiſt of obſervations of a more deſultory kind q 
Moſt animals, when they live long on a particular {pt hab 


cies of food, are apt to be affected with diſeaſes, wii 
X general 


- 
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generally ariſe from coſtiveneſs, or its oppoſite. . The 
Guineypigs, after being confined for ſome time to cole- 
worts, contract a looſeneſs, which often terminates in 
death. But, when thoſe animals are at'full-lberty, they 
prevent this effect, by an inſtinct which teaches. them to 
make frequent changes from moiſt to dry ſood: It they 
re reſtrained in» their choice, they will eat, as a ſucce- 
daneum, paper, linen, and even woollen cloths... - 

Though ſome animals, and many vegetables, would be 


l 
y noxious to man, if uſed: as food, yet, in 2 „that 
matter is more regulated by chance and cuſtom than by 


tional motives. By experience, and the aid of our ſen- 
ſes, we acquire a tolerable facility of diſtinguiſhing ſalu- 
ary from noxious food. Other animals fele their food 
inſlinctively; and their choice is chiefly determined by 
the ſenſe of ſmelling. - The ſpaniel hunts his prey by the 
cent; but the grey-hound depends principally upon the 
aſe of his eye. When che grey-hound loſes fight of a. 
hare, he inſtantly gives up the chace, and looks. keenly. 
wound him, but never applies his noſe, in orger to dif- 
corer the track. Some rapacious animals, as wolves and. 
ravens, diſcover carrion-at: diſtances, which, if we were 
tojudge from our on ſenſe of ſmelling, would appear to 
be altogether incredible. Others, as eagles, ** ulls, 
ke, ſurpriſe us no leſs by the acuteneſs of | their - 5 
They perceive, from great heights in the ar. mice, jm 
birds, and minute fiſhes, in the water. wt? 

One great cauſe of the diffuſion H als over. every 
patt of the globe, is to be derived fans: diverſity of 


appetites for particular ſpecies, of 7 ee by Na- 
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ture in the different tribes. Some No be 
jound in certain latitudes. Some aninjals 15 bit the fri- 
£d, others the torrid. zones; ſome wc ih 9 1 moun- 
tains, woods, lakes, and meadows. ir mag of 
lituation, they are uniformly eee 

places as furniſh them with food e 9 70 to þ 10 
natures. Monkeys, the 1 2 and thingeeros, fix on 
N zon — — — th 0 feed on ve 5 les which 


ounſh there 
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tries produce the greateſt quantity of the lichen, a ſpec, poſe 

of moſs, which ts their beloved food. The pelican mala 

choice of dry and deſert places to lay her eggs. Wha bear 

her young are hatched, ſheis obliged to bring water h 1 

them from great diſtances. To enable her to perſom ah 

this neceſſary office, Nature has provided her with 2 large 1 

ſac, which extends from the tip of the upper mandible g =_ 

her bill to the throat, and holds as much water as yi 

fupply her bropd for ſeveral days. This water ſhe pour 

into the neſt to cool her young, to allay their thirſt, aud 72 

to teach them to ſwim. Lions, tigers, and other rapid. 7 

* ous animals, reſort to theſe neſts, drink the water, and * 

/ axe ſaid not to injure the young“. The gout aſcend; 

the rocky precipice, to crop the leaves of ſhrubs, and other 

favourite plants. The floth and the ſquirrel feed upon 

the leaves and the fruit of trees, and are, therefore, fur. 

niſned with feet which enable them to climb. Water. 

Jowls live upon fiſhes, inſects, and the eggs of fiſhe, 

Their bill, neck, wings, legs, and whole ſtructure, are 

mies Kirted for enabling them to catch the food adapted 

their natures. Their feeding upon the eggs of fiſhes - 

accounts for that variety of fiſhes which are often found 

in lakes and pools on the tops of hills, and on high grounds 

remote from the fea and from rivers. The bat and the 

.goat-ſucker fly about during the night, when the whole 

Air is filled with moths, and other noQurnal inſects. The 

bear, who acquires'# prodigious quantity of fat during 

the ſummer, retires to his den, when proviſions fail him, 

in winter. For ſome months, he receives his ſole nou- 

riſhment from the abſorption of the fat which had been 
previouſly accumulated in the cellular membrane. 

A glutton , brought from Siberia to Dreſden, cat 

every day, ſays M. Klein, thirty pounds of fleſh without * 

being ſatisfied. This fact indicates an amazing digeſtive 4 

Dower in ſo ſmall a quadruped ; for the ſtory of Ai ſqueeꝛ- tha 

ing his ſides between two trees, in order to make him 

dilgorge, is a mere fable. eve 

. Siberia, Kamtſchatka, and the polar regions, are 2 ſhot 


* Amoen, Acad, vol. 2. 9. G. . 
+ The Muſtela Ce of Linnzus; the Gulo of Dr. Pallas. 
* Gaz, Liueraire, vol. 1. p. 481. 8. 
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o be the abodes of miſery and deſolation. Th 
an; ar" be allowed, infeſted with numerous bee 
bears, foxes, gluttons, and other rapacious animals. But, 
+ ſhould be conſidered, that theſe voracious animals ſup- 
ply the natives with both food and ou To elude 
lle attacks of ferocity, and to acquire poſſeſſion of the 
king and carcaſes of ſuch creatures, the induſtry and 
lexterity of ſavage nations are excited. The furs are 
lemanded by foreigners. The inhabitants by this means 
earn commerce and the arts of life; and, in the progreſs 
of time, bears and wild beaſts become the inſtruments of 
poliſhing a barbarous people. Thus, the moſt ſubſtantial 
good often proceeds from apparent misfortune. 

There is hardly a plant that is not rejected as food 
{ome animals, and ardently deſired by others. The horſe 
vields the common water-hemlock ]; to the goat, and the 
cow the long-leafed water-hemlock || to the ſheep. The 
coat, again, leaves the aconite 8, or bane-berries, to the 
horſe, &. Plants which afford proper nouriſhment to 
ſome animals, are by others avoided, becauſe they would. 
not only be hurtful, but even poiſonous. Hence no plant 
1s abſolutely deleterious to animal life. Poiſon is only a 
relative term. The euphorbia, or ſpurge, ſo noxious to 
man, is greedily devoured by ſome of the inſect tribes. 
lt is a maxim univerſally received, that every animal, 
iter birth, grows, or acquires an augmentation of ſize. 
The ſpider-fly, however, affords an exception. The mo- 
ther lays an egg ſo diſproportionally large, that no perſon, 
vithout the aid of experience, could believe it to have 
been produced by this inſect. When the egg is hatched, 
a fly proceeds from it, which, at the moment of birth, 
equals the parent in magnitude. Upon a ſtricter exa- 
mination of this egg, it has been diſcoyered, that the 
inſect, while in the belly of its mother, undergocs a 
transformation into the nympth or chtyſalis ſtate; and 
nat, inſtead of a worm, a fly is producedifrom it, of 
the fame dimenſions as the parent. This diſcovery, how- 
frer, does not- diminiſ our wonder, that any animal 
ould actually give birth to a ſubſtance as large as its 
own 
| Phellandrium aquaticum. | Cicuta viroſe, Aconitum Napellgs, 
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own body, and that its fize ſhould never alterwarg y. zuin 
ceive any augmentation ©. of t 

When caterpillars, ſome time before their change, 2 dep! 
deprived of food, they diminiſh to at leaſt one half t 
their former ſize. Their chryſalids, of courſe, as well ſuch 
the butterflies which proceed from them, are proportyy, deſt 
ally ſmall. From this fact we learn the importance d 
ling all young animals well till they acquire their ful ſom 


rent 

It is a remark of the ingenious Reaumur, that {yg wer 
inſets. as feed upon dead carcaſes, and whoſe fecundity 1 
is great, never attack live animals. The fleſh-fly depot or v 


her eggs in the bodies of dead animals, where her pr 
geny receive that nouriſhment which is beſt ſuited to ther 
conſtitution. But this fly never attempts to lay her ey; 
in the fleſh of ſound and living animals. If Nature hi vor 
determined her to obſerve the oppoſite conduct, men, ced! 
quadrupeds, and birds, would have been dreadfully . wei 
Hlicted by the ravages of this fingle inſet. Leſt it might twe 
de imagined that the fleſh- fly ſelected dead, inſtcad of lie 155 
animals, becauſe, in depofiting her eggs, ſhe was unable 
to pierce the ſkin of the latter, M. de Reaumur made the 
following/ experiment, which removed every doubt that 
might ariſe on the ſubject. He carefully pulled of al tha 
the feathers from the thigh of a young pigeon, and 9. and 
plied to it a thin flice of beef, in which there were hun. thr 
dreds of 'maggots. The portion of beef was not ſufficient 
to maintain them above a few hours. He fixed it to the 
thigh by a bit of gauze; and he prevented the pigeat for 
from moving, by tying its wings and legs. The may 
gots ſoon ſhewed that their preſent ſituation was diſagree 
able to them. Moſt of them retired from under the ſic eve 
of beef; and the few that remained periſhed in a {hor Int 
time, Their death was probably occaſioned by the degret 
of heat in the pigeon's body being greater than their co. ter 
=Ritution could bear. Upon the fame pigeon M. dt 
Reaumur performed another experiment. He took af op 
the ſkin from its; thigh, laid bare the fleſh, and appli = 
immediately another flice of beef full of maggots. we" * 
* animas | 


2 1 Reaumur, tom. 6. p. 48 and Bonnet, tom. g. p. 363.369. 5, 
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animals diſcovered evident marks of uneaſineſs ; and all 
of them that remained on the fleſh of the pigeon were 
deprived of life, as in the former experiment, in leſs than 
an hour. Thus the degree of heat that is neceflary to 
uch worms as inhabit the interior parts of animals, is 
geſtructive to thoſe ſpecies which Nature has deſtined to 
feed upon the fleſh of dead animals. Hence the worms 
ſometimes found in ulcerous ſores, muſt belong to a diffe- 
rent ſpecies from thoſe upon which the above experiments 
were made. | i | 

The growth of ſome worms, which feed upon animal 
or vegetable ſubſtances, is —— rapid. Redi remark- 
ed, that theſe creatures, the day after they eſcaped from 
the egg, had acquired at leaſt double their former ſize. 
At this period he weighed: them, and found that each 
worm weighed ſeven grains; but that, on the day pre- 
ceding, it required from twenty-five to thirty of them to 
weigh a fingle grain. Hence, in about the ſpace of 
twenty-four hours, each of theſe worms had become from 
155 to 210 times heavier than formerly. This rapidity 
of growth is remarkable in thoſe maggots which are pro- 
duced from the eggs of the common fleih-Bly. : | 

Before we diſmils this ſubject, a few oblervations on 
that power, inherent in all animal bodies, of diſſolving, 
and converting into chyle, every nutritive ſubſtance 
thrown into the ſtomach, merit attention. 

In order to explain the proceſs of digeſtion, ſome phy- 
ſicians and philoſophers have had recourſe to mechanical 
force, and others to chemical action. The ſupporters 
of mechanical force maintained, that the ſtomachs of all 
animals comminuted, or broke down into ſmall portions, 
every ſpecies of food, and prepared it for being converted 
into chyle, The chemical philoſophers, on the contrary, 
ſupported the opinion, that the food was diſſolved by a 
termentation induced by the ſaliva and;-gaſtric- juices. 
The diſputes which naturally aroſe from theſe ſeemingly 
oppolite theories, ſtimulated the inquiries. of the ingeni- 
ous, and produced ſeveral curious and important diſcove- 
nes. Reaumur, M Bride, Stevens, Spallanzani, Hunter, 
have all exerted their induſtry and talents upon this _ 

| | * 


| 
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ject. To give even an abridged view of their difſeren 

bours would be tedious, and, at the fame time, vo 
not coincide with the deſign of this work. I hall, dh. 
fore, confine, myſelf to ſome reſults of their experichg 
and labours. Spallanzani, who is a voluminous yri;. 
on this ſubject, relates not only the diſcoveries of h, 
predeceſſors, but has enriched his work with numergy 
experiments and obſervations made by himſelf, In h; 
inveſtigation of the proceſs of digeſtion, and the adi 
of the ſtomach, he obſerves the Plowing order : 


1. He treats of animals with ſtrong muſcular ſtomachs, 


as cammon fowls, turkeys, ducks, geeſe, pigeons, be. 


2. Of animals with {ſtomachs of an intermediate conf}. 
ence, as crows, herons, &c. 3. Of animals with mem. 
branous ſtomachs, as frogs, lizards, earth and water 
ſnakes, vipers, fiſhes, ſheep, the ox, the horſe, the ol, 


the falcon, the eagle, the cat, the dog, man, &c. 


Wich regard to birds which are furniſhed with muſcular 
ſtomachs, or gizzards, Spallanzami, in imitation of Reau- 
mur, procured ſmall glaſs and metal balls and tubes, 
erforated with many holes. Theſe he filled with diff. 
rent kinds of food, and forced them down the throats of 
common fowls, turkeys, &c. He filled balls with barley, 
or other grains, in their entire ſtate, and allowed them 
to remain in the {ſtomachs of ducks, turkeys, and other 


fowls, for twenty-four, and, in ſome caſes, for forty-iylt 


hours. He then killed the animals, took the balls out of 
their ſtomachs, and, after examining the grains atten- 
tively, he could not diſcover that the gaſtric juice, to the 


action, of which they were fully expoſed by the numerous 


holes in the balls, had made the ſmalleſt impreſſion upon 
them. They ſuffered no diminution of ſize, and exhi 


bited no marks of diſſolution. Theſe experiments be 
often repeated upon à number of fowls provided with 
muſcular ſtomachs, and the event was uniformly the ſame: 


In no inſtance did the | gaſtric juice produce any ſolven 


eſte upon the grain contained in the balls. After theſe 


unſucceisful attempts, he ſuſpected, that, though the 


ſtric · juice was unable to diſſolve grains in their entire 


te, it might act as a menſtruum upon them when {ut 
| ficiently 
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ſeiently maſticated or bruiſed. To aſcertain this point, 
be afterwards filled his balls with bruiſed grains, and intro- 
auced them into the ſtomachs of different fowls, as cocks, 
ducks, turkeys, wood-pigeons, &c. In all the numerous 
rials he made with bruifed grain, he invariably found, 
that the grain was more or leſs diſſolved in proportion to 
the time the balls were allowed to remain in the ſtomach. 
| Reaumur and Spallanzani, in the courſe of their expe- 
riments upon the digeſtion of birds with muſcalar to. 
machs, diſcovered a wonderful comminuting force which 
theſe ſtomachs poſſeſs. When tin tubes full of grain were 
thrown into the ſtomachs of turkeys, and allowed to con- 
nue there a conſiderable time, they were found to be 
broken, cruſhed, or diſtorted, in a moſt ſingular manner. 
(Having found,“ ſays Spallanzani, that the tin tubes 
(which I uſed for common fowls were incapable of re- 
' ſiting the ſtomach of turkeys, and not happening at 
(that time to be provided with any tin plate of greater 
' thickneſs, 1 tried to ſtrengthen them, by ſoldering to 
the ends two tircular plates of the fame metal, perfo- 
rated only with a few holes for the admiſſion of the 
' raltric fluid. But this contrivance was ineffeQual ; for 
after the tubes had been twenty hours in the ſtomach of 
a turkey, the circular plates were driven in, and ſome 
' of the tubes were broken; ſome compreſſed, and ſome 
' diſtorted, in the moſt irregular manner *.“ bats 

The ſmooth and blunt ſubſtances formerly employed, 
Pallanzani remarks, though ſo violently acted upon, 
could not injure the ſtomach ; he therefore tried what 


ine gizzards of fowls. He found that the ſtomach of a 
cock, in the ſpace of 'twenty-four hours, broke off the 
angles of a piece of rough jagged glaſs. Upon examining 
ine gizzard, no wound or laceration appeatech Twelve 
wong tin negdles,” fays Spallanzani, were firmly fixed 
m a ball of lead, the points projecting about a quarter 
of an inch from the ſurface. Thus armed, it was co- 
ered with a caſe of paper, and forced down the throat 
* a turkey, The bird retained it for a day and a half 
N42 * without 

* Spallanzani's Diſſertations, vel. 1. p. 12, 8. 


1 
7 
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effects would be produced by ſharp bodies thrown” into © - 
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* without ſhowing the leaſt ſymptom of uneaſineſs. W. 1 
* the ſtomach ſhould have received no injury from / b 
horrid an inſtrument I cannot explain: The points ;x ' 0 
© the twelve needles were broken of cloſe to the ſurf 1 
© of the ball, except two or three, of which the ſtump th 
projected a little higher.— Two of the points of the * 
'© needles were found among the food; the other ten | pe 
* could not diſcover, either in the ſtomach or the bm * 
* track of the inteſtines; and therefore concluded, thy 4 
they had paſſed out at the vent +. . 4a 
The ſame author made a ſecond experiment ſeemingy ere 
fill more cruel. He fixed twelve ſmall lancets, yen vit 
ſharp both at the points and edges, in a fimilar ball d wit 
lead. © The lancets,” ſays he, were ſuch as I uſe fr iſtic 
* the diſſection of ſmall animals. The ball was given t *ap 
© a turkey cock, and left eight hours in the ſtomach; 2 * ne 
© the expiration of which time that organ was opened; * ha 
but nothing appeared except the naked ball, the twehe m: 
© lancets having been broken to pieces. I diſcovered three m 
of them in the large inteſtines, pointleſs, and mixed * I 
© with the excrements ; the other nine were miſſing, and * du 
had probably been voided at the vent. The ſtomach 1 
© was as ſound and entire as that which had received the 1 [ 
© needles. Two capons, of which one was {ſubjected to lanz 
© the experiment with the needles, and the other with the in th 
© lancets, ſuſtained them equally well.” con 
The ſmall ſtones ſo commonly found in the ſtomach WARY 
of many of the feathered tribes, have been ſuppoſed i ' Its 
* ſheath the gizzard, and to enable it to digeſt, or at l * Ma 
to break down into ſmall fragments,  glals, iron, wood *fit 
ſtones, and other hard, and even ſharp- pointed, ſubſta- * thi 
ces. Spallanzani has endeavoured to prove, that the mul * tr, 
cular action of the gizzard is equally powerful, wheth . 
the ſmall ſtones are preſent or abſent. To aſcertain thi ve 
int, he took wood-pigeons the moment they eſcape "Pu 
om the egg, fed and nurſed them himſelf till they ce "Inf 
able to peck : They were then,” continues our auth | the 
© confined in à cage, and ſupplied at .firſt with veiche — 
e 


* ſoaked in warm water, and afterwards in a dry and * 


ſtate 


+ Spallanzani's Diſſertations, vol. 1. p. 18. 5. 
— | | 
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(date. In a month after they had begun to peck, hard 
bodies, ſuch as tin tubes, glaſs globules, and fragments 
(of broken glaſs, were introduced with the food. Care 
was taken that each pigeon ſhould ſwallow only one of 
« theſe ſubſtances. In two days afterwards they were 
t killed. Not one of the ſtomachs contained a ſingle 
«pebble; and yet the tubes were bruiſed and flattened, 
© 2nd the ſpherules and bits of glaſs blunted and broken: 
«This happened alike to each body; nor did the ſmalleſt 
« |aceration appear on the coats of the ſtomach.* From 
ſeveral experiments of a ſimilar nature, and accompanied 
with the fame events, Spallanzani concludes this ſubject 
with that candour which is always a genuine character- 
iſtic of a real philoſophic ſpirit. Upon the whole, it 
« appears,” ſays he, © that theſe ſmall ſtones are not at all 
neceſſary to the trituration of the firmeſt food, or the 
* hardeſt foreign ſubſtance, contrary to the opinion of 
many anatomiſts and phyſiologiſts, as well ancient as 
modern. I will not, however, deny that, when put in 


—— 


— — 
— — 
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dueing ſome effect on the contents of the ſtomach.” 

The celebrated Mr. John Hunter, in his Obſervations 
n Digęſtianꝰ, fairly quotes the modeſt concluſion of Spal- 
lanzani, But, he inſiſts that ſtones are extremely uſeful 
in the comminution of grain, and other ſubſtances, which 


Mr. Hunter remarks, * the ſtrength of the gizzard, and 
its probable effects when compared with the human ſto- 
mach, it muſt appear that the gizzard is, in. itſelf, very 
* fit for trituration. We are not, however, to conclude, 
* that ſtones are entirely uſeleſs ; for, if we compare the 
* ſfrepgth of the muſcles of the jaws of animals who 
' malticate their food, with thoſe of bixds who do not, 
' ve ſhall fay, that the parts are well calculated for the 
purpoſe of maſtication; yet we are not from thence to 
' infer, that the feeth in ſuch jaws are | uſeleſs, even al- 
' though we have proof that the gam do, the buſineſs 
' Vhen the teeth are gone. If ſtones are of ule, which 
ve may reafonably conclude they are, birds have an 

| D d * advantage 
Page 136. 6 


motion by the gaſtric muſcles, they are capable of pro- 


conſtitute the food of many fowls. In conſideting,“) 
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© advantage over animals having teeth, fo far as ſtones an 
* always to be found, while the teeth are not renewed _ 
If we conſtantly find in an organ ſubſtances which cn 
only be ſubſervient to the functions of that organ, ſhy} 
ve deny them that uſe, although the part can do in 
office without them ?—The ſtones aſſiſt in grinding don 
© the grain, and, by ſeparating its parts, allow the gait 
juice to come more readily in contact with it.” 

The next ſeries of experiments were made upon ani. 
mals with what Spallanzani denominates intermedi1 
ſtomachs between the muſcular and membranous, as . 
vens, crows, herons, &c. The power and action of ches 
intermediate ſtomachs are ſuperior to thoſe of the membrz. 
nous kind, but greatly inferior to thoſe of the muſculy, 
The tin tubes, or balls, which pigeons and turkeys ſoon 
flatten and disfigure, remain unaltered in the ſtomach d 
crows. Their gaſtric muſcles, however, are by no means 
inert. Though they are unable to compreſs or diſtor 
tin tubes, they are capable of producing this effect upon 
thin tubes of lead.* Birds whoſe ſtomachs are of an in- Ty 
termediate kind, with regard to the thickneſs and ſtrengih 
of their muſcular coats, may be denominated omnivyrow, 
They eat graſs, herbs, grain, and fleſh of every kind. 
When we make experiments upon the digeſtive power; 
of gallinaceous birds, the animals mult be killed betore 
we can learn what effects have been produced on the {ub- 
ſtances incloſed in the balls or tubes. But, on crows and 
ravens, experiments of this kind may be repeated as 0. Tx 
ten as we pleaſe, without deſtroying a ſingle individual. 
Subſtances which they are incapable of digeſting, as ne 
tallic tubes, they have the power of diſgorging, or 1 rh 
turning by the mouth, in the ſame manner as falcon 
and other birds of prey, throw up the feathers and lat 
of the animals they have devoured. In birds 0! pre), 
this vomiting is commonly performed every twenly-/vur 


hours; but, in crows, it happens at leaſt every nine, aud ent 
not unfrequently every two or three hours. « for 


Spallanzani, as in the former experiments, thruſt cov! 
perforated tubes, filled with different ſubſtances, into the 


ſtomachs of crows. Theſe tubes were uniformly throw" 
| up 
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upby the animals in a few hours. When the tubes were 
filed with entire grains, as wheat or beans, he found that 
the zaſtric juice, though the tubes, by being repeatedly 
reed down, continued in the ſtomach for the ſpace of 
{rty-eight hours, had exerted no ſolvent powen. As the 
huſks of the ſeeds reſiſted the action of the gaſtric juice, 
he bruiſed them, and repeated the experiment. Four 
tubes full of this coarſe flour,” ſays he, © were given to 
e crow: They remained eight hours in the ſtomach, 
and proved the juſtneſs of my ſufpicion ; for, upon exa- 
mining the contents, I found above a fourth part want- 
eing. This could ariſe from no other cauſe but ſolution 
in the gaſtric liquor, with which the remamder was fully 
* impregnated. Another obſervation concurred m prov- 
ing the ſame propoſition : The largeſt bits of wheat and 
bean were evidently much dimiſhed. This muſt have been 
* owing to the gaſtric liquor having corroded and diffolved 
good part of them, as the nitrous acid, diluted with a 
arge quantity of water, gradually confumes calcareous 
ſubſtances. I replaced what remained of the ſeeds in the 
* tubes, and committed them again to the ſtomach, where- 
in they remained, at different intervals, twenty-one 
hours; at the end of which period they were entirely 
* diffolved ; nothing being left but ſome pieces of huſk, 
and a few inconſiderable fragments of the ſeeds. Wheat 
* and beans floating looſe in the cavity of the ſtomach, 
* undergo the ſame alteration as in the tubes. When 1 
fed my crows with theſe ſeeds, I obſerved, that, before 
they ſwallowed them, they ſet them under their feet, and 
reduced them to pieces by repeated ſtrokes of their long 
* and heavy beaks : And now they digeſted! them very 
' well; Nay, this proceſs was very rapid in compariſon of 
' Wat which took place within the tubes, But, when the 
| birds, either trom exceſſive hunger, or violence, ſwallow- 
10 the leeds entire, the greateſt part of them paſſed out 
ante at the anus, or were vomited. We cannot, there- 
lere, be furpriſed, that the gaſtric juice could not diffolve 
them within the tubes, fince it was incapable of effect- 
ing this proceſs within the cavity of the ſtomach, where 
its ſolvent power is far ſuperior.” 


Similar 
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enough to receive a crow's quill, He incloſed ſome beef 
in it a little maſticated. In thirty- eight hours after it was 
allowed, it was voided quite empty. Perceiving how 
readily the chewed meat was diſſolved, he tried whether 
+ would diſſolve 2 ſoon without being chewed. 
With this view, he put a ſcruple and eight grains of pork 
into one cavity, and the ſame quantity of cheeſe into the 
other. The ſphere was retained in the German's ſtomach 
and inteſtines forty- three hours; at the end of which time, 
not the ſmalleſt quantity of either pork or cheeſe was to 
de found in the ſphere, He next ſwallowed the ſame 


. ſphere, which contained, in one partition, ſome roaſted 
h turkey, and ſome boiled ſalt herring in the other. The 
. ſphere was voided in forty- ſix hours; but no part of the 
9 turkey or herring appeared; for both had been complete- 
0 ly difflolved, Having diſcovered that animal ſubſtances, 


though incloſed in tubes, were eaſily diſſolved by the gaſ- 
tric juice, the Doctor tried whether it would produce the 
ſame effect upon vegetables. He, therefore, incloſed an 
equal quantity of raw parſnip and potato in a ſphere. 
After — forty-eight hours in the alimentary canal, 
not a vellige of 'either 'remained. Pieces of apple and 
— both raw and boiled, were diſſolved in thirty: ſix 
IS, 

lt is a comfortable cireumſtance, that -no animal, per- 
haps, except thoſe worms which are hatched in the human 
nteſtines, can reſiſt the diſſolving power of the gaſtric 
juice, Dr. Stevens incloſed live leeches, and earth-worms, 
in different ſpheres, and made the German ſwallow them. 
When the ſpheres were diſcharged, the animals were not 
only deprived of life, but completely diſſolved, by the 
operation of this powerful menſtruum. Hence, if any 
ive reptile ſhould chance to be ſwallowed, we have no 


f realon to apprehend any danger from ſuch an accident. 

x The German left Edinburgh before the Doctor had an 
d opportunity of making a farther progreſs in his experi- 
ſ ments. He therefore had recourſe to dogs and ruminat- 
Yr ing animals. In the courſe of his trials upon the ſolyent 


power jn the gaſtric fluid of dogs, he found that it was 
capable of diflolving hard bones, and even balls of jvefy ; 
755 


- 
„ N 1 
— 1 
5 — 2 
— 
- = 1 
- 
ß — — 
— — — 


[1 
j 
4 
; 
1 
Li 
[ 
| f 
ö | 


8 
— 
—_ — 
—— —— — 
IE > —_— ax 
- — * 


—— — —— — — 


_ — 2 
— 
4a — 
D 
— — 


214 THE PHILOSOPH 


but that, in equal times, very little impreſſion was my, 
upon potatoes, parſnip, and other vegetable {tn 
On the contrary, in the ruminating animals, as the {,. , 
the ox, Kc. he diſcovered, that their gaſtric juice fas, 
diſſolved vegetables, but made no impreſſion on je! 
mutton, and other animal bodies. From theſe laſt erpe 
riments, it appears, that the different tribes of ani: 
are not leſs diſtinguiſhed by their external figure, and \ 
their manners, than by the quality and powers of thei: 
gaitric juices. Dogs are unable to digelt vegetables, an 
ſheep and oxen cannot digeſt animal ſubſtances. As th: 
gaſtric juice of the human ſtomach is capable of diſſohi 
ing, nearly with equal caſc, both animals and vegetable, 
this circumſtance affords a ſtrong, and almoſt an irrefi. 
ble, proof, that Nature originally intended man to fecd 
promiſcuouſly upon both. 

Live animals, as long as the vital principle remains in 
them, are not affected by the ſolvent powers ot the ſto- 
mach. Hence it is, Mr. Hunter remarks, that ve 
* find animals of various kinds living in the ſtomach, or 
© even hatched and bred there; but the moment tho! an; 
* of. thefe loſe the living principle, they become ſubject to 
the digeſtive powers of the ſtomach. If it were poſlible, 


for example, for a man's hand to be introduced into 


© the ſtomach of a living animal, and kept there tor ſon! 
conſiderable time, it would be found, that the diffolvent 
powers of the ſtomach could have no effect upon it: hu, 
© it the ſame hand were ſeparated from the body, and 
introduced into the ſame ſtomach, we thould then find, 
that the ſtomach would immediately act upon it, lu. 
* deed, if this were not the caſe, we ſhould find that 
the ſtomach itſelf ought to have been made of indigelti- 
* ble materials; for, it the living principle was not capt 
ble of preſerving animal ſubſtances from undergoing 
© that proceſs, the ſtomach itſelf would be digeſted. But 
* we find, on the contrary, that the ſtomach, which al 
* one inſtant, that is, while poſſeſſed of the living pit 
c ciple, was capable of reſiſting the digeſtive powers wich 
* it- contained, the next moment, viz. when deprived o 
* the living principle, is itſelf capable of being dye 
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either by the digeſtive powers of other ſtomachs, or by 
Abe remains of that power which it had of digeſting 
« other things.“ | 

When bodies are opened ſome time after death, a con- 
ſderable aperture is frequently found at the greateſt ex- 
rremity of the ſtomach. * In theſe caſes,” ſays Mr. Hun- 
ter, the contents of the ſtomach are generally found 
looſe in the cavity of the abdomen, 1 the ſpleen 
« 3nd diaphragm. In many ſubjects, this digeſtive power 
© extends much farther than through the ſtomach, I have 
© often found, that, after it had diflolved the ſtomach at 
i the uſual place, the contents of the ſtomach had come 
into contact with the ſpleen and diaphragm, had partl 
© diſolved the adjacent ſide of the ſpleen, and had ai 
© ſolved the ſtomach quite through; ſo that the contents 
© of the ſtomach were found in the cavity of the thorax, 
' and had even affected the lungs in a ſmall degree.” 


CHAPTER IX. 


Of the Sexes of Animals and Vegetables. 


SECTION. I. 


Of the Sexes of Animals. 


LL the larger and more perfect animals are diſtin- 

guiſhed by the ſexes of male and female. The bodies 
of males, though not without exceptions, are, in general, 
|tronger, larger, and more active, than thoſe of the fe- 
males. In the human ſpecies, the male is not only larger 
than the female, but his muſcular fibres are firmer and 
more compact, and his whole frame indicates a ſuperior 


ſtrength and robuſtneſs of texture. He does not acquire 
| his 
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his full growth, and beſt form, till he arrives at the, char 

of thirty years. But, in women, the parts are rounds with 

and their muſcular fibres more feeble and lax than the; 

of men, and their growth and form are perfect at the "0e lt b 
of A A ſimilar obſervation is applicable to n malt 

minds of the two ſexes. Man is, comparatively, 3 bold, vou 


generous, and enterpriſing animal. Women, on the cy, all t 
trary, are timid, jealous, and diſpoſed to actions which 
require leſs agility and ſtrength. Hence, they are entitle inter 
to claim, and, by their amiable weakneſſes, they aftually with 
receive, our protection. Men are endowed with majeſy croa 
of figure and force of mind; but beauty, and the grace, hcat 
are the proper characteriſtics of women. The laxity and 
ſoftneſs of their texture may, in ſome meaſure, account thei 
for the timidity and liſtleſſneſs of their diſpoſition for, ſtan! 
when the bodies of men are relaxed by heat, or by any 10 
other cauſe, their minds become not only timid, but weak, 45 1 
undetermined, and inattive. 


- The ſocial intercourſe of women ſoftens the diſpoſitions, with 
and ſoothes the cares and labours of the men. Their becc 
little female humours, caprices, and follies, give riſe to Is ec 
many .exertions of virtue. They excite in us compaſſion, Dy 1 


humanity, and tenderneſs of affection. The delicacy d plea 
their bodies, and the weakneſs of their minds, require 
our ſupport and protection. In return, the gentle and | 
inſinuating manners of the women have a direct tendency ar 
to ſoften and ſmooth the natural roughneſs of men. in the 
moſt governments, women have the entire management mal 
and training of children, till their characters and dilps 
ſitions are almoſt fixed for life. This is an important 
office; and would require more education 2% ſen reg 
than they commonly receive either from nature or art. 
But, their perſevering and unremitting attention to thei 
charge, eſpecially when children are ſick or weakly, !* lo 
truly aſtoniſhing, that no man could have patience do 
per form the laborious and painful taſk. Women are lik 
wiſe ſaid to ſuffer bodily pain with more reſolution than part 
men. Women reaſon rapidly; but their reaſoning, thoug! ay 
often acute, is ſeldom ſolid. aud 


Modeſty is one of the moſt diſtinguiſhing and _ 
charac: 
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tarafteritics of the female ſex. This is the great defence 
vith which Nature has armed them againſt the artifices 
1nd deceit of the males. Modeſty has a double effect: 
lt both attracts and repels. It heightens the defire of the 
male, and deters him from rudeneſs, ot improper beha- 
vour, Were women deprived of this amiable quality, 
ill their charms would vaniſh, and the ardour of love 
would be extinguiſhed, It is, therefore, not only the 
tereſt of females to cultivate modeſty, but to guard, 
with the moſt anxious attention, againit the ſmalleſt en- 
croachments. Every attack, however apparently inſigni- 
icant, hould be repelled with ſpirit and intrepidity. To 
men of ſenſibility, a ſingle glanee of the eye will tell them 
their conduct is improper, and make them not only in- 
tantly defilt, but prevent any future attempt. There is 
no part of the female character which men revere ſo much 
23 modeſty, It is the brighteſt and moſt valuable jewel 
with which a woman can be adorned. A fine woman 
without modeſty, inſtead of gaining the affections of men, 
becomes an object of contempt, and even of diſguſt. It 
is equally the intereſt of men to cheriſi, and not to injure 
by indelicacy, a quality from which they derive ſo much 
pleaſure and advantage. 
lt is not unworthy of remark, that modeſty is by no 
means confined to the human ſpecies. Evident traces of 
i are dilcoverable in the brute creation. Even ſo low as 
the inſe& tribes, moſt females repel the firſt attacks, of the 
males, If this is not modeſty, it has all the effects of itz 
or it heightens the reſpe& and affection of the males, 
aud makes them employ every alluring art to procure the 
regard of the female, 
lu is a curious fact, that moſt carnivorous quadrupeds 
are more averſe from devouring women than men. The 
Deus of Kamtſchatka follow the women, when gathering 
mid fruits in the woods, and, though moſt rapacious 
animals, do them no farther harm than robbing them of 
part of the fruit . The aſpect of man being more bold, 
my, perhaps, create an idea of competition and danger, 
ud excite the ferocity and courage ot the animal. There 
E e ſeems 


* Gazette Litetaire, vol. 1. p. 482. 8. 
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ſeems to be an inſtinctive reſpect, if not dread, of g, 
human kind implanted in moſt animals. If this be the 
_ caſe, the above fact amounts to a high compliment to the 
women; for they receive more favour from the brute cre. 
ation than men. . 

With regard to animals, in general, the intercourſe gf 
ſexes is neceſſary for the multiplication of the ſpecie, 
But, as formerly remarked “, ſeveral of the lower tribs 
are enabled to multiply without the intervention of the 
fexes. In ſome animals, both ſexes are combined in each 
individual. The earth-worm, ſnails, and ſeveral {hu 
fiſhes, are hermaphrodites; and yet the conjuntlicn d 
two is neceflary for their multiplication. Mr. Adan{on, 
in his Account of Senegal, mentions ſome #heil-animal 
which, in order to produce, require the union of thre 
individuals. In the polypus, no appearance of ſexual 
diſtinction has hitherto been diſcovered. Nature, how: 
ever, has not denied them the power of multiplication 
which 1s effected in a very ſingular manner +. Caterpillar 
of every denomination are totally deſtitute of ſexes, and 
are incapable, while they remain in that ſtate, of mult 
plying their ſpecies. But, after their trans{ormation into 
flies, the diſtinction of ſexes is apparent, and thcir fertility 
is exceedingly great. 

Among the larger animals, the difference of ſize and 
figure berween males and females is not remarkable. The 
moſt ſtriking diſtinctions ariſe from the horns, the tuſks, 
the creſt, &c. which adorn the head of the male, an 
are often wanting in the female. But, among the inſ« 
tribes, ſome males ditter ſo greatly from the females, tha 
they have the appearance of belonging to a ſeparate ge. 
nus. In ſome butterflies, for example, the female 1: d. 
ſtitute of wings, while thoſe of the male are very large 
The male and female of thoſe animals called gal 
bear no proportion to each other, either in ſize or 1 
figure. They adhere for ſeveral months to the ſtems and 
branches of plants, ſhrubs, and trees, without any «4 
parent movement. They have every appearance of gu, 
being of a ſpherical or oval figure, from which 1 

N a 


See chap. 1. pag. 24. Kc. S. + Ibid. S. 
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ſance they have received their denomination, and were 
long confidered as vegetable ſubſtances, deſtitute of every 
degree of animation. Reaumur, however, by a ſtrict ex- 
;mination of the changes they undergo, and of their in- 
ſernal ſtructure, diſcovered that they belong to the animal 
kingdom. He found that they contained thouſands ot 
mall eggs, and that, from theie eggs, ſmall animals were 
;roduced, which ran about with ſome quickneſs, and 
bread themſelves all over the tree, or buſh. After ſome 
dars they attach themſelves to the ſtem and branches, 
remain immoveable, and gradually increaſe to their full 
imenfions, when their bodies are found to contain num- 
bers of eggs. As the perfect animal had no apparent 
motion, and yet multiplied its ſpecies, it was firſt thought 
to be an hermaphrodite of a ſingular kind, and that it 
was capable of producing without any foreign aid. But 
Rexumur diſcovered that they were impregnated by ſmall 
les, and that theſe ſmall flies were male gall-inſects. The 
head, the body, the breaſt, and the fix hmbs of this 
ly, are of a deep red colour; and the wings, which are 
proportionally large, are white, bordered with a band of 
fine carmine red. In the month of April, he perceived 
numbers of theſe flies wandering about on the gall- inſects. 
He obſerved that they pierced the covering of the gall- 
inſets with a kind of ſting ſhaped like a needle. This 
circumſtance created a ſuſpicion that theſe flies were the 

males, and that this was their mode of impregnating the 
exzs of the female, To aſcertain this point, he opened 
2 number of gall- inſects, which had no uncommon ap- 
pearance, and, in ſome of them, he found the males, 
n every ſtage of their exiſtence, till they pierced the ex- 
ternal covering, came out in the form of perteCt flies, 
and attached themſelves, as uſual, to the females. The 
glow-worm, an animal condemned to. crawl! perpetually 
on the ſurface of the earth, is a female; and the male, 
nltezd of a reptile, is a ſcarabæus, or beetle, furniſhed 
with four wings. A ſpecies of phoſphorus, emitted from 
the body of the female, excites the attention of this ap- 
pirently-ſtrange male, who darts down upon her, and 
| | actually 
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actually enables her to continue the kind “. The female 
of another ſpecies of beetle is a perfect reptile, and ha 
not the ſmalleſt veſtige of wings. But, the male is are 
beetle with four wings, and is ſo diſproportioned to the 
female in ſize, that their junction ſhould appear to he 
equally ſingular as that of a ram with an elephant, With 
regard to the pucerons, or vine-fretters, the males are 
winged ;' but the females remain during life totally deſi. 
tate of wings. In fome ſpecies of them, however, the 
females have wings, and theſe mſtruments of motion are 
denied to the males. Between the ſize of the male and 
female pucerons, there is likewiſe a remarkable difpro- 
portion. The males, particularly thofe which have 10 
wings, are ſo comparatively ſmall, that they run about, 
like the male gall-inſects, upon the backs of the females. 
While this exerciſe continues, which is often very long, 
the female remains almoſt motionleſs. The more inſen. 
ability and liſtleſſneſs ſhown by the female, the male ex. 
hibits the greater ardour and agility. In this ſituation he 
. Paſſes whole days without taking any nouriſhment. 
In birds of prey, the females are larger, ſtronger, fer- 
cer, and more beautiful than the males. This ſuperiority 
of ſtrength and magnitude is conferred on the females, 
becauſe, in general, they are obliged to procure food both 
for themſelves and for their progeny. | Vultures, how- 
ever, are to be excepted; for the males are equal in fize, 
if they do not exceed that of the females. In the gall- 
nactous tribe of birds, on the contrary, the males are 
lurger, more beautiful, and more courageous, than the 
ſemales. The peacock, the turkey, the pheaſant, and 
the dunghill cock, are remarkable examples. Dunghil 
cocks, eſpeciatly that kind of them which are called 
gnme-corkr, are the moſt intrepidly bold and high-ſpinited 
animals in the creation. Nothing but abſolute death can 
make them yield to an antagoniſt.” In the domeſtic ſtate, 
at leaſt, this intrepidity, and this "_ ſpirit, reſult from 
competition; and jealouſy of rivals. Game-cocks, to the 
diſgrace of ' humanity, are fed and trained with the mol 
534164; ©9533 07 bol. 995 4 ſcrupulous 


Reaumur. Ocuvres de Bonnet, tom. 2. p. 87. edit. 840. 8. 
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ſcrupulous attention. For what purpoſe ? For the crue} 


.muſement and fortuitous emolument of gamblers. 

That there are natural hermaphrodites, I have formerly 
mentioned. But, in man, dags, cats, unnatural herma- 
phrodites, if they ever exiſt, are fo rare, that the celebrat- 
ed anatomiſt, Mr. Hunter, declares he never ſaw a ſingle 
example. But, in the borſe, the afs, black-cattle, and 
keep, he has ſeen many hermaphrodites. It is ſaid to be 
known fact, that, when a cow brings forth two calves, 
one of them a male, and the other a female, the female is 
incapable of propagation, but that the male is a perfect 
animal. In England, a cow-calt brought forth with a 
bull-calf is denominated a. free martin, and is as well 
known among farmers as either cow or bull. Mr, Hun- 
ter remarks, that a cow-calt, brought forth in the ſituation 
above mentioned, may be either a free martin or a perfect 
female. © For,” he remarks, I have reaſon, to believe, 
* that, in black cattle, ſuch a deviation may be produced 
© vithout the circumſtance of twins; and, even when 
£ there are twins, the one a male, the other a female, 
they may both have the organs of generation perfectly 
formed“. What is called a free martin, or imperfect 
hermaphrodite, as far as obſervation has hitherto extend- 
ed, is confined to black-cattle. The free martin has all the 
external characteriſtics of a female calf. When animals 
ol this deſcription are preſerved by farmers, it is not for 
the purpoſe of propagation, but for yoking with the oxen, 
or fattening for the table. They neither OE nor, what 
is curious, do they diſcover the ſmalleſt inchnation for the 
male, nor does the bull pay the leaſt attention to them. 

The free martin, in figure, reſembles the qx, or ſpayed 
beifer. It is conſiderably larger than the bull or cow, and 
is horns are ſimilar to thoſe of the ox. || The belly of 
the free martin,” ſays Mr. Hunter, is ſimilar to that of 
an ox, having more reſemblance to that of the cow than 
*of the bull. Free martins are very ſuſceptible of grow- 
ing fat with food. The fleſh, like that of the ox, or 
* ſpayed heifer, is in common much finer in the fibre than 
either the bull or cow, and is ſuppoſed to exceed that - 

| - » © the 


* Hunter's Obſervations on the Animal CEconowy. p. 49. 8. 
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© the ox or heifer in delicacy of flavour, and beors 4% 
er price at market *.” The Romans ſeem to e We 
ſome knowledge of free martins, though they kaye be. 
tranſmitted to us any peculiarities in the {tru®* re of te 
animals. With them, taurus was the generic nme gf th, 
ox kind. They likewiſe mention /aure, by which, it i; 
thought, they meant barren cows. Columella, when tall. 
ing of cattle, ſays, and, like the tauræ, which occury 
© the place of fertile cows, ſhould be rejected Vt 
likewiſe informs us, that the cow which is bern 
called taura.” | 

Mr. Hunter gives an anatomical deſcription of three 


free martins, the moſt perfect of which we ſhall tranſcribe. 


Mr. Arbuthnot's Free Martin 8. 


The external parts were rather ſmaller than in the 
cow. The vagina paſſed on, as in the cow, to ihe open. 
* ing of the urethra, and then it began to contract in» 
* a {mall canal, which paſſed on to the diviſion of ihe 
* uterus into two horns; each horn pafled along the 
© edge of the broad ligament laterally towards the ovaris. 
At the termination of theſe horns were placed both the 
* ovaria and the teſticles; both were nearly of the fame 
© f1ze, which was about as large as a ſmall nutmeg. To 
© the ovaria I could not find any Fallopian tube. To th: 
© teſticles were vaſa deferentia ; but they were imperic®, 
The left one did not come near the teſticle ; the rigli 
© one came cloſe to it, but did not terminate in a boch 
called the epididymis. They were both pervious, and 
© opened into the vagina near the opening of the urethra. 
© On the poſtcrior ſurface of the bladder, or between the 
* uterus and bladder, were the two bags called v 
* ſeminales in the male, but much ſmaller than what they 
* are in the bull: The ducts opened along with the vag 
© deferentia |.” 6} 

1 SECTION 

* Hunter's Obfervations on the Animal CEconomy, p. 50. 'S. | Columella, 
lib; 6. cap. 22. 8, 
„ This animal was ſeven years old, had been often yoked with the oxen, 4 

* other times went with the cows and bull, but never ſhowed any deſites for enhe! 


the one or the other.” edu 
| Hunter's Obſervations on the Animel CEconomy, p. 52. S. 
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SECTION u. 


Of the Sexes of Plants. 


HEN an hypothefis, or theory, has obtained a 
general reception among even the enlightened part 
of mankind, it is extremely difficult to eradicate the pre- 
judice, either by arguments or by facts. There is not a 
notion more generally adopted, than that vegetables have 
the diſtinction of ſexes, and that the influence of what is 
called the male is indiſpenſibly neceſſary to the fecunda- 
tion of the female, or ſeed-bearing plant : A notion which 
have long conſidered as a ſtriking example of the dan- 
ger of raſhly yielding affent to the alluring ſeductions of 
analogical reaſoning “. | 
Every perſon who is acquainted with the ſexual theory 
of vegetables, and with the arguments by which it is de- 
tended, muſt acknowledge, that its principal ſupport is 
derived from the many beautiful analogies which ſubfiſt 
between plants and animals. Becauſe all animals were 
ſuppoſed to propagate by ſexual embraces, and becauſe 
plants reſembled animals in their growth, their nouriſn- 
ment, their diſſemination, and decay, it was therefore 
concluded, that all vegetables were either male, female, 
or hermaphrodite ; and that ſexual commerce was equally 
mon 7 HS 

The ſubſlance of the following facts, and reaſoning, was delivered, above 
twenty years ago, in the Botanic Garden at Edinburgh, in preſence of the late 
worthy ad learned Dr. Hope, and bis ſtudents. Dr, H pe; in order ta excite 
induſty and attention in his pupils, appointed annually four of their number to 
zue a ſettute, or diſcourſe, upon ſome boranical ſubjet, "which he preſcribed to 
them, T5 me the Profeſſor alligned the Sexes of Plants, Vith the liberty of op- 
— the doctrine of Linnæus, and his own. Being at that time a ve:y you 
man, and a {trict believer in the ſexual ſyſtem of planu, I willingly endertoo 
the tall, becauſe 1 W I had the chance, of ſhowing ſome little ingenuity in 
Wempung to ſhake a theory which I then imagined to be eſtabliſhed upon the 
h:meft baſis of fact and experiment. But, after peruſing Linnzus's works, and 
many other books on the ſubjed, I was altoniſhed to find, that this theory was 
* n-1ther by facts nor arguments, which could produce couviction even 


in ine mol: prejudiced minds. This diſcourſe was afterwards publiſhed in the grſt 
edition of tlic Encyclopedia Britantuca. S. 
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neceſſary for the fecundation of the vegetable as f 
animal tribes. N N operat 

This analogy was plauſible, and ſeemed to beftyy , 
ſplendid uniformity on the conduct of Nature. But e. 


riment, the only teſt of natural truths, has totally an, nean 
nizilated this beautiful fabrick. The numberleſs ſpeci 
of vine-fretters, of polypi, of millepedes, and of infuſon. ear; 


animalcules, multiply, without having recourſe to the 
common laws of generation. Here, then, the anal 

ſtops; and, inſtead of bringing aid to the ſexualiſt, ope. 
rates powerfully againſt his favourite hypotheſis. If many 
ſpecies of animals are deſtitute of all the endearments at 
love, what ſhould induce us to fancy that the oak or the 
muthroom enjoy theſe e ven privileges: 

The analogy, beſides, is frequently contradicted in the 
ordinary œconomy of vegetables. It is univcrſally 1]. 
lowed, for example, that, even in oviparous animal. 
the eggs can only be impregnated while they are in 3 
gelatinous or mere embryo ſtate, When farther advanc. 
ed, their membranes, or ſhells, acquire a conſiſtence 
ſufficient to reſiſt the male influence. But, among the 
vegetable tribes, every circumſtance is reverſed. In mot 
hermaphrodite plants, (I muſt ſpeak in the language of 
the ſyſtem), the ſeeds are not only not in a gelatinous ſtate, 
but have acquired conſiderable bulk and ſolidity, long 
before the pollen, or ſuppoſed fecundating duſt, is thrown 
out of 1ts capſules, 

The ſame remark is applicable to dioicous plants, oi 
ſuch as are barren and ſeed- bearing in different individu- 
als. What concluſion is here to be draun? Analogy 
fails; and facts contradict the analogy. The pollen of 
moſt plants ſheds after the ſeeds of their reſpective ſpecies 
are far advanced in fize and conſiſtence. If this pollen 
had the power of fecundating, it could ſeldom impregnate 
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plants of irs own ſpecies ; becauſe, when it is diſcharged, any 
the ſeeds are paſt the proper ſeaſon ; but, by flying pro- 
3 abroad, this pollen might impregnate differeut 


ſpecies which happened then to be in a fit condition fot "ok 
the reception of male influence. Conſider the con ſequen- 


ces of ſuch an arrangement. Is not this to mak. Nature 
operate 
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operate againſt her own intentions? Nature intends that 
nts ſhould multiply and perpetuate their kinds; but 
'he ſecual hypotheſis makes her take the molt eifectual 
neaſures to prevent that intention, and to introduce uni- 
rerfal anarchy among the vegetable tribes. Were this 
th:ary true, the whole vegetable kingdom, in a few years, 
would be utterly confounded : Inſtead of a regular fuc- 
fon of marked ſpecies, the earth would be covered 
with monſtrous productions, which no . botaniſt could 
ether recogniſe or unravel. »: * 4 
The propagation of plants by ſuckers, flips, and cut- 
ings, is a curious fact in the hiſtory of vegetation. The 
ſtrawberry is commonly raiſed: by flips taken from the 
od root, or by ſuckers ſent off from the plant. In either 
of theſe methods, the plants flouriſh, and produce fruit. 
Many bulbous and eye-rooted plants, and moſt ſhrubs and 
trees, may be propagated in the ſame manner. Where, 
it may be aſked, do theſe plants procure impregnation ? 
That they grow, and produce fertile fruit, is undeniable z 
and yet, according to the ſexual hypotheſis, the pollen of 
the male is indiſpenſibly neceſſary to the ripening and 
ſentilization of the fruit, By means of ſuckers, flips, 
cuttings, and layers, the whole globe might be ſpread 
over with vegetables, without the poſſibility of a ſingle 
impregnation. | 
Though the argument from analogy ſhould be in- 
conclulive, yet, ſay the ſexualiſts, we appeal to facts. 
| hall, therefore, give a ſhort. Wew'of the principal 
facts employed to ſupport the ſexual Ingercourle of 
plants, 774 60; I n 
After what has been remarked, it will not be expected 
that I ſhould mention thoſe parts of Linnæus's reaſoning 
which are derived from analogy. In many inſtances, he 
has puſhed analogy ſo far beyond all | decent limits, that 
becomes truly ridiculous. For example, he gravely 
tells us, © That the calix repreſents the marriage bed; the 
| corolla che cur/ains ; the filaments the /permatic veſſels ; 
* he antheræ the gte; the pollen the male ſemen ; the 
kigma the extremity of the 2 organ ; the ſtylus the 
N . 
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vagina; the germen the ovarium.; the pericarpium the to th 
© impregnated ovarium ; and the ſeeds the egg: *,” Myli 
The moſt plauſible fact in favour of the ſexual hype yeare 
theſis is derived from the culture of the date-bearing pain. there 
tree. Haſſelquiſt t, and ſome other travellers, mention aloe, 
their having ſeen flowering branches of male trees fx zd 
to the females by Arabian gardeners, who alledged, tha happ 
unleſs this operation were performed, their dates would ory 
neither be good nor plentiful. This practice can boaſt cf * 
an antiquity long prior to the notion of ſexes in plant, the 
How it came to be introduced, it is of little importance "_ 
to inquire. We know that the cuſtom is {till ſaid to pre. cepti 
vail : But we likewiſe know, that there is not an authen. prot 
tic fact which ſhows any connection between the pradic = 
and the event, though that be an effential ingredient in . 
the controverſy. The eaſtern nations are famous for in. _ 
troducing ſuperſtition into every part of their economy; labs 
and it is equally difficult to account for their manners zz n 
for their culture of palm- trees. _—_ 
Mylius's letter to Dr. Watſon, recorded in the Philo- ary 
ſophical TranfaQtions, is an attempt to remove this dif- * 
culty, and to ſhow a neceſſary connection between the — 
male and female palm. Mylius writes to his correſpond- ** 
ent, That a female palm- tree grew many years in the — 
garden belonging to the Royal Academy at Berlin, — 
* without producing any ripe or fertile fruit ; that 2 male 3 
branch, with its flowers in full blow, was brought from e 
Leipſic, about twenty German miles from Berlin, and ſul n 
© pended over the female tree. The reſult was, that the =o 
female yielded, the firſt year, 100 ripe dates. The lame 7 wi 
© experiment being repeated the following year, 2000 ak 
© ripe fruit were produced.” Tr 
Not to call Mylius's veracity in queſtion, the experi an 
ment is both inconcluſive and defeQive. Berlin is not o t 


the climate of palm- treas. The tree, he informs us, bore this 
flowers and fruit for thirty years before the trial vas 

made; but the fruit, it 15 Lid. never came to maturity. 
Plants ſeldom produce ripe fruit in a climate not adapted by 
to ancth 


„ Sponſalia Plantarum, in Ames. Acad. vol. 1. p. 10g. 8. f 
hog — Travels, p. 112. 416. Kempfer. — p. 706, Tournefor tual 
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do their nature, until they have grown there a long time. 
Mrlus's palm-tree had carried unripe fruit for thirty 
years. According to the uſual courſe of exotic plants, 
herefore, it is natural to think, that, like the American 
aloe, the tree, wee. all this time, was making gradual 
alyances toward perfection; that, when the male branch 
happened to be ſuſpended over the female, the plant had 
arrived at the higheſt degree of maturity it could ever 
acquire in the climate. of Berlin; and, of courſe, that 
the accidental circumſtance of ſuſpending the male branch 
over it, at this critical period, might give riſe to the de- 
ception of attributing the ripening of the fruit to the 
preſence of the male branch. The production of 100 
ripe fruit only the firſt year, and 2000 the ſecond, is a 
ſtrong corroboration of this account of the matter. At 
my rate, the experiment is exceedingly defective and un- 
latisfattory. To convince any man that the fertility of 
this tree was ſolely owing to ſome impregnating virtue 
communicated to it by the male, a branch ſhould have 
been ſuſpended over the female one year, omitted the next, 
and ſo on alternately for a ſucceſſion of ſeaſons, or, as 
the ſexualiſts would expreſs it, giving her a huſband one 
year, and denying her that gratification the next. After 
treating the female in this: manner, if it had uniformly 
happened, that the fruit ripened every year the male 
branch was ſuſpended, and that none came to maturity 
when that operation was omitted, then there would have 
deen lome foundation for ſuppoſing a connection between 
the ripening of the fruit and the preſence of the male 
branch, But, as this neceſſary precaution was omitted, 
the experiment is incomplete, and the concluſion drawn 
from it precipitate and unphiloſophic. 
la accounting for the fecundity of all the dioicous* and 
monecious + plants, the ſexualiſts * recourſe to the aid 
of the winds, and of inſects. They hetake themſelves to 
ſtrange refuge, in order to explain the manner in 
wich female plants, when ſituated at a diſtance from 
1 Eu. : ; males, 

3 have the male character in one individual, and the female in 
as which have both the male and female characters in the ſome indivi- 
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males, are impregnated; Some of them, as Kalm, and 
others, are perfectly ſatisfied with this ſuppoſed aria 


commerce of vegetables, even when the males are te but, 
fifteen, or twenty miles diſtant from the females! Here, ped 
it may be remarked, that the multiplication of ſpecies i tures 
one of the moſt important laws of Nature. All the law; It 
of Nature are fixed, ſteady, and uniform, in their o 25 W. 
tion: None of their effects are abandoned to thoſe uncer. preg] 
tainties which neceſſarily reſult from chance, or from any with 
fortuitous train of circumſtances. Butyis there any thing, that 
in northern climates at leaſt, more deſultory and capric. T 
dus than the direction and motion of the winds ? Can we into 
form a conception of any thing more caſual and uncer. elt de 
tain than the wayw ard paths of inſeRs ?- The very ſupfo- remo 
ſition, therefore, that Nature has expoſed the fertility of len f 
a tenth part of the whole vegetable kingdom, and many mpre 
of them, too, plants of the utmoſt importance to man, aud explo 
other animals, to ſuch accidental cauſes, - is repugnant to ſubtil 
every idea of found philoſophy. Beſides, the!reverle has of in 
been proved by Dr. Alſton, Camerarins, and Tournefor. ſtigm 
Theſe gentlemen reared female plants of the ſpinage and ing at 
hemp in ſuch ſituations, and with ſuch ſcrupulous precau- ſition 
tions, to prevent any ſuppoſed impregnation by means of be im 
the wind, or of inſects, that it is difficult to conceive the the fe 
{ſibility of any communication between the males and Th 
females/- Theſe females, however, produced fertile feeds | poller 
in the greateſt abundance. ! 792 . receiy 
Since theſe" experiments were"madej it has been diſco- the u 
vered, that male flowers are ſometimes found lurking on pollen 
the female planxs of the ſpinage and hemp : And this dil when 
covery the ſexualiſts think ſufficient: to account for the [tigm; 
ſucceis of Dr. Alſton's experiments. But, inſtead of the'pe 
folving the difficulty, this circumſtance ſeems to involve yet, a 
it in {til} deeper obſcurity : For; thüt the pollen iſſuing lighte 
from the anthere of a male flower or two ſhould riſe, fall ture, 
and turn round in every direction, ſo as to light preciſely uſt 
on the ſtigmata of all the ſuperior, inferior, and circum- here 
jacent female flowers, appears to exceed the common Lan, 
wers of human faith. Beſidesę this circumftance would = | 
reftio 


cem to indicate, that there is no ſteadineſs in wore 
c 
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called vegetable ſexes. We are even told, that trees, which 
dad continued many years under the character of females, 
hut, from ſome ſtrange metamorphoſis, had ſuddenly drop- 

their female forms, and aſſumed the more robuſt fea- 
tures peculiar to the male part of the creation! 

It was hintcd above, that all the dioicous, monccious, 
43 weil as moſt of the hermaphrodite flowers, being im- 
pregnated by means of the wind, ſeemed not to accord 
with the rules of philoſophizing; we ſhall now examine 
that doctrine more cloſearyy  nſy Fene: 

The pollen is allowed to be too large to get - admiſſion 
into the ſtigmata, though laid upon them with the great- 
elt dexterity. - This difficulty the ſexualiſts imagine to be 
removed, when they tell us, that moiſture makes the pol- 
len ſplit, and diſchange a ſubtile aura, and that this aura 


explode by the application of moiſture, and diſtharge a 
ſubtile aura, this exploſion could never effect the purpoſes 
of impregnation; Kor, when the pollen was tying on the 
ſtigma, the aura muſt neceſſarily blow off, inſtead of bes 


ton ſingular, and even contradictory, that a plant thould 
be impregnated by a ſubſtance forcibly blown away from 
the female ? TETRIS 3 wan SH ; 

This reaſoning proceeds upon the admiſſion, that the 
pollen is laid with dexterity upon the ſtigma; But it will 
receive additional force, when I defy all the naturaliſts in 
the univerſe to produce an inſtance of a ſingle grain of 
pollen being ever ſeen on any part of a female plant, even 
when at no great diſtance from a male, far leſs upon the 
ligmata of each ſeparate flower. Granting, however, 
the pollen to be carried off from the male by the wind; 
yet, as the ſuppoſed fecundating aura it contains is much 
ghter than air, and is diſcharged by the -fighteſt-moit- 
ture, it can never fall down upon the diſtant females, but 
mult rife and diſſipate in the higher regions of the atmoſ- 
chere. It may alſo be diſeharged by che application of 
un, or dews, before the pollen is carried off by the wind 

om the male flowers: And, if the winds blow in a di- 
tection contrary to the ſituation of the female plants oo 
a few 


impregnates the ſeede. But, though the pollen ſhould. 


ing abſorbed by that part of the plant. Is not che ſuppo- 
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a few critical hours, the females muſt be rendered barren, 
at leaſt for a ſeaſon. | en 

It is an eſtabliſhed fact, that coleworts, turuips, &e, 
when growing in gardens, ſometimes produce new vat. 
eties. Theſe varieties the ſexualiſts uniformly Bold up 2 
inſtances of hybrids, or mongrels, from fortuitous com. 
mixtures of different males and females. This concluſich, 
however, ſeems to be precipitate. It is well known tg 
nurſerymen and gardeners, that, from ſeeds of the fame 
individual plants, varieties ſometimes appear. If theſe 
varieties chance to have any qualities ſuperior in value 
to the original plants, their ſeeds, ſhoots, or flips, are 
collected, and the new kind is propagated with diligence, 
That the beauty of flowers, and the magnitude and fl, 
vour of fruits are improveable by particular modes cf 
culture, and even by unknown accidents, is an undeniable 
truth: That theſe improved qualities, in whatever mannes 
procured, continue in the kind, unleſs allowed to dege- 
nerate by negligence, is not leſs true. But there is no- 
thing ſo wonderful in theſe phenomena as to require the 
moſt unbounded ſtretches of fancy to account for them. 
Are not the beauty, ſtrength, and magnitude of animals, 
equally improveable by culture? Does not an ox, tran/- 
ported from the comparatively barren mountains of Scot- 
land, to the rich paſtures - of Yorkſhire, aſſume qualities 
very different from thoſe he originally poſſeſſed ? Why, 
then, ſhould an inconſiderable change in the conſtitution 
of a colewort, or a turnip, excite furpriſe ? Plants are 
liable to be diverſified by numberleſs accidents. Perpe- 
tually fixed to the fame local ſituation, they mull receive, 
indiſcriminately, ſuch nouriſhment as is-/tranſmitted t0 
them by the earth and air. When different kinds happen 
to grow very near each other, and, as they have not the 
choice of rejecting ſuch food as is preſented to them, may 
not exudations from the one be abſorbed by the roots dt 
the other? May not the matter which tranſpires ſo copt 
ouſly from the — and flowers of one plant be conveyed 
to, and abſorbed by, thoſe of a different kind ? And ma 
not this foreign nouriſhment occaſionally introduce ſome 


changes in the colour, texture, or flavour, of 1 
ad; Owers, 
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flowers, or fruit? Nay, is it not reaſonable to ſuppoſe, | i 
hat ſolutions of various mineral ſubſtances, the action 1 
of particular manures, and a thouſand other circumſtan- | 
ces, may often induce ſuch changes ? Why, then, ſhould 
we have recourſe to unnatural and ſtrained analogies, | 
when the phenomena may be ſolved upon the principles | 
of ſound philoſophy ? | 
The learned Dr. Hope, late Profeſſor of Botany in the 
Univerſity of Edinburgh, who was a ſtrenuous ſupporter | 
of vegetable ſexes, thought he had almoſt eſtabliſhed the 1 
theory by the following experiment upon the lychnis di- uy 
dica, of which two varieties are natives of Scotland, the 
one bearing white, and the other red, flowers. The | 
Doctor, about twelve years ago, raiſed a white female 
and a red male under the ſame glaſs-bell, which was ſunk 
{ far in the ſoil as to prevent all communication with 
other vegetables. The bell terminated in a tube, which, 
for the occaſional introduction of a little freſh air, was | 
ſtuffed with moſs. The ſeeds of the white female were | 
ſown next ſeaſon 3 and, inſtead of white, the plants pro- 
duced red flowers, in conſequence, it was imagined, of 
the influence of the male upon the female. He. likewiſe 
aferted, that the red kind, when left to Nature, never 
_ forth white flowers, nor the white kind red 
owers. 
Upon this experiment we have to remark, 1. That 
nothing is more dangerous, or more fallacious in philo- 
lophy, than the aſſumption of general poſitions without 
m accurate inveſtigation. The Hodder advanced, for ex- 
ample, that the red and white lychnis, when in a natural 
late, never change their colours. This poſition is neither 
capable of admiſſion nor denial z hecauſe no experiment, 
nor inquiry, ſeems ever to have been made on the ſubject: 
Yet it is aſſumed as a premiſe to the concluſion, tliat the 
change of the white into a red lychnis was occaſioned by 
the influence of the red male upon the white female. 
2. That hybrids, or mules, uniformly participate of 
both the ſpecies or varieties by which they are engendered. 
A jack-aſs and mare never produce a ſimple aſs or horſe, 
but a mule, or mixture of the two. It ſhould ſeem, how- 


ever, 


"y* 
4 * : 2 b 
* 

—_—— ? : 

— 7 . + 

* 

1 
% 


2422 THE PHILOSOPHY 


ever, that this red lychnis transfuſed its own individud 2 
qualities, without allowing a ſingle particle of the fe; 1 
to appear. This is contrary to every ana logy. If the 
change had originated from ſexual commixt1., he ,,, 
geny ought not to have been completely red, . rin 
or a mixture of red and white. To whatever cauſe, there, 
fore, this change may be attributed, it can neyer be af. 
cribed to any thing analogous to generation, 

3. That colour is a delicate and fluctuating qua!iry, f 
depends ſo much on light, air, health, and perhaps fonte 
unknown tauſes, that botaniſts, with great propriety, hays 
rejected it as a ſpecific character. Suſpecting nat cauig 
of this. nature might change the colour of the white 

chnis under conſideration, I examined the condition 
of ſome plants then ſubjected to the ſame trials in our 
Botanic: Garden. The flowers both of the red and white 
lychnis were then in full blow under the bell, the glz{ 
of which was thick, and of a darker green than our com. 
mon beer-bottles. The light, of courſe, tranſmitted to 
the plants was lurid and obſcure. They were allo deprived 
of a free circulation of air. Under theſe unnatural cit. 
cumſtances, the plants had a ſickly aſpect. The flowers 
of the red variety, inſtead of a vivid red, were almoſt per- 
fectly white. Here we have nearly an equal change made 
upon the ſame plant, without the poſſibility of its being 
affected by the intercourſe of ſexes. If plants are thus 
deprived of proper light and air, it cannot be ſurpriſing 
to ſee changes produced in the colour of their immediate 
deſcendents. The contaminated air eſcaping from the ohiloſ 
plants themſelves, and from the ſoil under the bell, may be * 
ſufficient to produce this effect. I formerly mentioned, Th 
that the colour, and other qualities of plants growing neat 
each other, may be changed by abſorbing the matter ol 
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tranſpiration. and exudation. The argument is applicable aun 
with peculiar force to plants impriſoned ſo cloſely, and men r 


having ſo little acceſs to freſh air. In this ſituation, they has, x 
mult, of neceſſity, feed upon each other. Confine a man 
and à woman for years in a ſmall ill-aired cell, and cb 
ſerve their aſpect, and that of their progeny. Their ap- 
pearance will be very different from that of . pro 
duc 
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auced by healthy parents, and enjoying the benefits of 
the ſun's rays, and of the open air. 


, That, independently of all theſe arguments, the | 


experiment is incomplete. Even on the ſuppoſition of 
theexiſtence of ſexes in plants, the concluſion drawn frotn 
+ cannot be admitted. The ſame change, for inſtance, 
might have happened, if, inſtead of a white female and 
ed male, a white female had been impriſoned with a red 
male. In this caſe there could be no commixture of 
ſexes; and yet, it is highly probable, that both would 
have ripened their ſeeds, and that theſe ſeeds would have 


produced plants differently coloured from the ſame varie- 
ties growing in a natural ſtate, Till theſe indiſpenſible 
parts of the experiment, therefore, be tried, nothing can 


de concluded in favour of the ſexual ſyſtem. 

5. That flowers: growing from the fame root, fruits 
upon the ſame tree, or raiſed from ſeeds of the ſame in- 
dividual plant, often vary in colour, ſize, figure, and 
texture, Theſe varieties are apparent to the moſt ſuper- 
ficial obſervers 3 but they can never, with any degree of 
propriety, be aſcribed to the influence of ſex. The cauſes 
of ſuch variations are rather to be looked for in the ex- 
poſure of the plants with regard to light and air, the 
nature of the ſoil, the mode of culture, accidental inju- 
ries from dews, from electrical fire, from the poiſon or 
wounds of inſects, and from the abſorption of mineral 
lolutions. In a word, if we are to hope for an explana- 
tion of theſe, and other minute changes in the appear- 
ances of plants, recourſe muit be had to chemical and 
philoſophical principles, and not to an hypothetical com- 
merce of ſexes.. — | 

The diſcourſe was concluded with the following ſenti- 
ment :—But I aim not at complete refutation ; for expe- 
uments are (till to be made. I only wiſh to render the 
ſexual commerce of plants ſuſpicious, that the minds of 


men may be freed from the fetters of a ſyſtem, which 


Nas, perhaps, too long received the general aſſent of Eu- 
rope; and that the ceconomy of the vegetable kingdom 

my again be open to impartial inveſtigation. 
To remove the poſſibility of male influence being con- 
G g veyed 
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veyed by means of the wind, or of infeQs, about ten q 
twelve years ago, I thought, if a female plant could ripen 
her ſeeds within doors _—_ winter, the experiment _ 
” would infallibly determine the controverſy. With ti mo 
view, I confined a female lychnis, which is a naive m WM >» 
of this country, and gave her ſuch a degree of heat 2 
made her produce flowers three months before any mal 
flowers of the ſame ſpecies were blown in Britain, The 
flowers and the young ſeed had every appearance of health 
and vigour. But the plant itſelf, as uſually bappeng to 
vegetables when forced to grow in unnatural fituationg, 
was feeble, flender, and double the common length it Gra] 
© acquires in the fields. I waited the event. My expect = 
tions, however, were diſappointed ; for the flowers dcp. 
ped long before the ſeeds were ripened. The plant ws 
kept three years in the ſame ſituation; but till the flow. 
ers 3 and no ripe ſeeds were produced. As the hat 
health of plants, like that of animals, depends upon mary 
circumſtances, as expoſure to the open air, io light, to 
the agitations of the wind, which to them anſwers the 
invigorating purpoſe of exerciſe, to nocturnal dews, to 
natural rains, inſtead of artificial waterings, &c. I re. 
folved to place the female lychnis in a ſituation where ſhe 
might enjoy all theſe advantages, and at the fame time 
be removed from every ſuſpicion of a connection with 
male influence. For this purpoſe, I applied to my learned 
and ingenious friend Dr. Daniel Rutherford, now Pro- 
feſſor of Botany in the Univerſity of Edinburgh, who, 
at that time, had a ſmall garden, or rather a little area, 
in the heart of the city, which was ſurrounded with t 
houſes of five and ſix ſtories high, and diſtant from any at E. 
male lychnis about an Engliſh mile. Dr. Rutherford r- of B 
ceived this female lychnis into his garden. The firſt ſum- perfe 
mer after her admiſſion, being enfeebled by her former zani. 
three years confinement, ſhe dropped her flowers, without 
producing fertile ſeeds. During three or four ſucceeding treat 
years, however, ſhe remained in the ſame ſituation; and wy 
| the not only ripened her ſeeds, but theſe ſeeds yegetated, . 
without the poſſibility of any male impregnation; for the 
Doctor, after the young plants were in a ſtate of diſcr- ow" 
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mination, uniformly extirpated all the males, and never 
could diſcover the veſtige of a ſingle male upon the fe- 
male plants. Her female progeny, however, continued 
to bear fertile ſeeds for ſeveral ſucceſſive generations. It, 
after this, and ſome experiments formerly mentioned, 
any ſexualiſt chooſes to have recourſe to the wind, and 
to inſets, he may enjoy his theory; but few men of pe- 
netration will join him in opinion. 

But, if theſe facts and reaſonings ſhould not be ſuffici- 
ent to convince every believer. in the ſexual ſyſtem of 
plants that the hypotheſis has no foundation in Nature, 
Spallanzani, a late ingenious Italian naturaliſt, has, by 
2 number of experiments, removed the poſſibility of any 
rational doubt on the ſubject. 

Spallanzani, in order to make a complete inveſtigation 
of this ſubject, performed a number of experiments on 
what are called hermaphrodite, monæcious, and dioicous plants. 

Hermaphrodite plants comprehend all thoſe which have 
ſtamina and piſtils, or the male and female organs, in the 
fame flowers. To diſcover whether the pollen had any 
influence upon the fertility of the ſeeds, Spallanzani foreed 
open the petals, or flower leaves, ſome time before they 
began to expand, He then cut off all the ſtamina, or 
male parts, before the ſuppoſed fœcundating duſt was 
ripe, leaving the female part to its fate. The reſult was, 
that, in many of the plants, the ſeeds did not ripen, or 
even acquire their full ſize; in others, they grew to the 
natural ſize; but, after being committed to the ground, 
they did not germinate. Above thirty years ago, a ſimi- 
lar ſet of experiments were made, in the Botanic Garden 
at Edinburgh, by the late Dr. Alſton, the then Profeffor 
of Botany. But, whether Dr. Alſton's experiments were 
performed with greater dexterity than thoſe of Spallan- 
Za, it is impoſhble to determine. The event, however, 
vas the reverſe; for Dr. Alſton's plants, which were 
treated in the fame manner with thoſe of Spallanzani, 
not only ripened their ſeeds, but theſe ſeeds, when ſown, 
vere found to be as fertile as if no ſuch operation had 
been performed. But no experiments of this kind can be 
made with any degree of certainty upon hermaphrodite 

plants; 
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plants j becauſe they are impracticable, without wound. 
ing and injuring the tender flowers. By forcing open the 
als ſome days before they would naturally unfold, the 
interior parts of the flowers are prematurely expoſed 90 
the action of the air, of dews, and of the ſun's rays, 
Beſides, no man can determine what changes the young 
ſeeds may undergo, what injury they may ſufler, by an 
unnatural deprivation of the ſtamina. in every flower 
treated in this rough manner, an extravaſation of ſap muſt 
unavoidably be produced. If a pregnant animal is woung. 
ed, and in a part too ſo intimately connected with the 
foetus,” what reaſon have we to expect a fertile and yl. 
proportioned offspring ? FR 
_ Spallanzani next proceeded to trials on the moncecious 
plants, or thoſe which bear both male and female flowers 
ſeparately on the ſame individual. In ſpring 1777, he 
ſowed two ſpecies of the pompion, which belong to this 


. diviſion of plants, in a ſituation removed from every ſuſ- * gre 
picion of foreign connection by means of the wind or of cal 
inſecks. In the beginning of June,” fays he, two indi- gin 
« viduals, for I had ordered two only to be raiſeq, were * go! 
© juſt beginning to put forth a few flower-buds towards the 1 
© bottom of the ſtalk. At this early 10d, the male * 
flowers may be eaſily diſtinguiſhed — the female. {thy 
* The'tormer, allo denominated barren by botaniſts, have "By 
© a flender ſtalk; while the ſtalk of the latter, where it 10 
joins the calyx, forms a tumor, conſiſting of the imma- mh 
© ture fruit. I paid daily viſits to theſe two individuals, 15 
and very carefully watched the progreſs of both ſorts of ; he 
flowers. That there might be no ſuſpicion of the pollen 20 
© exerting any influence upon the females, the males were ; 1 
deſtroyed at their firſt appearance. As fruit, when a ng 
mall quantity only is left upon a plant, is ſooner ripe, J 
and gros to a larger ſize, becauſe it receives a greater ner 
quantity of nutritious: juice, I left on each of my tus and 
© individuals two flowers only. The buds that made their Was 
appearance afterwards were taken àway, along with ihe — 
© male flowers. Meanwhile, my four gourds grew rapid- 1 a 


© ly. Finding that, towards the middle of September, 
etbey had attained the uſual full ſize, I gathered one, in 


order 


— 
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© order to inſpect the internal parts. The fleſh was too 
« (oft, becauſe the fruit was not thoroughly ripe ;. but, in 
i colour, ſtructure, and taſte, it reſembled fruit produced 
« by plants which had their male flowers.—The ſeeds 
« ere in great number, and, as well internally: as ex- 
 ternally, were perfectly formed.—At the end of the 
«month, the other three gourds were quite ripe. I there- 
« fore gathered them, and put the ſeeds of each into a ſe- 
« rarate box, that 1 might be able to examine them at 
* pleaſure. The lobes filled the whole inſide of the ſeeds, 
nd had all the characters of perfect maturity. 

Thus far,“ continues our author, there is a perfect 
agreement with the obſervations made on the ſeeds of 
© ome hermaphrodite plants, which ſeemed, notwith- 
& ſtanding they were deprived of the efficacy of the pollen, 
* to have acquired the ſame degree of perfection as thoſe 
* impregnated in the uſual manner. But, as they did not 
grow, however perfect they might be in appearance, be- 
' cauſe they had not been vivified by the pollen, I ima- 
* gined, that, for the ſame reaſon, the ſeeds of my three 
gourds would not grow. It was, however, proper to 
make the experiment. I therefore dried one hundred 
*and fifty in the ſun, and afterwards planted them in 
three pots, ſifty in each, taken from ſeparate gourds. 
But the lateneſs of the ſeaſon, it being the roth of Oc- 
tober, the conſtant rain, and the coolneſs occaſioned by 
*it, circumſtances unfavourable to vegetation, obliged me 


to place my pots in a ſtove, which, though it was not 


* heated, was Kept warm by a contiguous chimney. The 
* event did not by any means ww: vt way to my expectation; 
*I took it for granted, that none of the ſeeds would germi- 
nate; and yet they almaſt all came up very well*” 

Here it is pleaſant to obſerve candour and fair experi- 
ment triumphing over deep prejudice. From the above, 
and many other paſſages, it is evident that Spallanzani 
wa a keen ſexualiſt, and that he expected his experi- 
ments, inſtead of overthrowing, would confirm, his faith; 
but, like a true philoſopher, he candidly, though with re- 
luckance, unhinges his favourite opinion. 


"AT ih Hit ga: 1 I reſerved 
* Spallanzani's Differtations, vol, 2, p. 276, &c. 8. 
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II Lreſerved the remainder of the ſeeds,” continues Sat. 
lanzani, for another experiment to be made the {gll;y. 
ing ſpring. Before it can be aſſerted that iruQificatig 
© has been complete, it is neceſſary, according to the de. 
© termination of botaniſts, not only that the ſeeds {10114 
grow, but that they ſhould alſo be capable of bring. 
ing productive ſeeds, or, in other words, of peręe. 
© tuating the ſpecies. That I might learn whether tj; 
© ſeeds of my three gourds enjoyed this prerogative, | 
© cauſed ſome of them to be planted in the fame place in 
* May 1778; and, when they were grown to ſome ſize, 
they were, as in the foregoing experiment, careful) 
* {tripped of all their male flowers, one female flower on. 
p ly being left on each individual. Theſe flowers were 
* furniſhed with ſmall gourds, which grew ripe toward 
© the beginning of autumn, and the ſeeds they produced 
8 grew juſt as well as the former“. 

ith regard to dioicous plants, or thoſe which produce 
male flowers on one individual and female flowers on a « 
other, they are by far the moſt unexceptionable ſubjec o 1 
for determining the exiſtence or non- exiſtence of ſexes it ; 5 
plants. Accordingly, Bonnet, Fourgeroux, and Spallan- 10 
zani,. &c. about the year 1770, placed female plants of E 
this deſcription in ſituations ſo ſtrictly guarded againſt the 99 
poſſibility of fœcundating duſt being conveyed to the fe 8 
males either by the air or by inſects, that the ſuppoſition 2 
of male influence baffles all the powers of imagination. n 
Theſe females, however, uniformly produced ripe ſeeds; & 
and theſe ſeeds were as prolific as if they had been ſur e 
rounded with males. Fe ys 
From the facts and arguments above related, and many #428 
others which might be adduced, it appears, that this beau- whic 
tiful theory, derived from a miſtaken analogy, has 10 
foundation in Nature. I would not have dwelt fo long 
on this ſubjeQ, if I had not ſincerely wiſhed that the 
minds of men might be emancipated from the tetters of a 
ſyſtem which has too long received the almoſt univerſal 
aſſent of the literary world; and that the ceconomy 4 
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® Spallanzani's Diſſertations, vol, 2. p. 278. 8. 
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he vegetable kingdom may again be open to impartial 
inquir1es. X 


CHMAPTTRE SS 
Of the Puberty of Animals. 


HF puberty of anim..ls commences at that period of 
T their exiſtence when Nature endows them with the 
the power of multiplying the 1 This period is as 
rarious as the different tribes of animals. In ſome it ar- 
tives ſooner, in others later; but, in every animal, it 
b accompanied with ſome remarkable changes in conſti- 
uon and affections. From infancy to puberty there is 
2 gradual increaſe. of ſize; but, N after that 
period, in both ſexes, the growth of the makes a 
ſudden ſpring, and acquires redoubled ſtrength and acti- 
yity, The growth of animals, however, does not always 
ſtop at the age of puberty, Men, quadrupeds, 8 
continue to grow for ſome time after their capacity o 
multiplying. But moſt birds and inſects ſeem to acquire 
_ full dimenſions before they arrive at the age of pu- 

ny. | | 14 8 
Before puberty, the voice of a man, like that of a wo- 
man, is ſhrill and feeble. But, after that period, it be- 
comes rough and ſtrong. This effect is produced by ſome 
unaccountable and ſudden change in the organs of ſpeech, 
which is not confined to the human ſpecies ; for the voice 
of a horſe or a bull is deeper after than, before puberty. 
In eunuchs no ſuch alteration of voice is to be obſeryed ; 
for thtir voice, though ſhrill and piercing, can never 
produce 2 low or deep note. At this period, too, that, 
dltinguiſhing characteriſtic of man, the beard, begins to 
«pear, together with other external and internal changes, 
vhich it is unneceſſary to relate. But eunuchs are totally 
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exempted from conſtitutional changes when they arrive 


In every race of mankind of which we have any knov- 
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deſtitate of bearge. 'Theſe two fas indicate a connegy 
which merits the attention of philoſophers. | 
With regard to the female ſex, they are by no meang 


at the age of puberty. The alteration in the tone of th. 
voice, it it does happen, is hardly perceptible, Ne. 
ther are their faces deformed by a beard, which, accord; 

to our preſent ideas, would have a diſguſting effe&, 4 
this period, however, their mammz ſwell, and a pers, 
dical evacuation- takes place, which produces wonderiyl 
revolutions in their conititution and affections. In gh 
ſexes, the mental changes are not leſs remarkable than 
the corporeal. The powers of the mind expand, the fonte 
of genius is felt, and very different objects ſolicit atten. 
tion: Inſtead of puerile amuſements, ambition, a warn 
and unaffected friendſhip, a generoſity and unſuſpicious 
demeanour, both in words and actions, are the alny{t 
univerſal characteriſtics of this period of human life, [ 
mention it with pleaſure, that, as far as wy obſervation 
extends, in youth, unleſs they are corrupted by example, 
by neglect, or by other cauſes, all men are honeſt, friend- 
ly, generous, and humane. If this remark be true, Na. 
ture is fully exculpated. But, when a young man enters 
into the buſineſs of life, his candour and ingenuouſnels 
ſoon. meet with a ſhock. This is the painful reverſe. In- 
ſtead of liberality and integrity of conduct, he has to 
encounter with ſelfiſhneſs, chicane, and too often with 
direct villainy. This unhappy diſcovery turns his thoughts 
into a different current, contracts the noble opennels of 
his beart, renders him ſuſpicious and guarded, and, if 
he ſhall chance to retain his integrity, he is obliged to 
aſſume, at leaſt, the appearance of jealouſy and deceit 
I by no means intend this to be the univerſal character f 
mankind; I only lament that it is too, general. 


ledge, the females arrive ſooner at puberty than the males. 
But, the age of puberty. differs in different countries 
This difference ſeems. to originate from two cauſes, the 
temperature of the climate, and the quality of the food. 
Children of citizens, and of opulent parents, who are fel 


with 
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wh rich and nouriſhing victuals, arrive ſooner at this 
date, Children, on the contrary, brought up in the 
country, or whoſe parents are poor, requite two or three 
years longer; becauſe their food is not only coarſe, but 
boo ſparingly given. In the ſouthern regions of Europe, 
and in large cities, the females arrive at puberty about 
the age of twelve, and the males about fourteen. But, in 
northern climates, and in the —_— girls hardly come 
to maturity till they are fourteen, and boys not before ſix- 
teen, In the warmeſt regions of Afia, Africa, and Ame- 
rica, the age of puberty in females commences at ten, and 
ſometimes at nine. | SOPs! 

After puberty, the Count de Buffon remarks, © mar- 
nage is the natural ſtate of man. A man ought to have 
{but one wife, and a woman but one huſband. This is 
{the law of Nature; for the number of females is nearly 
equal to that of the males. Such laws as have been en- 
© ated in oppoſition to this natural principle, have origi- 
* nated ſolely from tyranny and ignorance. Reaſon, hu- 
* manity, and juſtice, revolt againſt thoſe odious ſeraglios, 
ein which the liberty and the affections of many women 
are ſacrificed to the brutal paſſion of a ſingle man. Does 
* this unnatural pre-emineace render thoſe tyrants of the 
human race more happy? No! Surrounded with eu- 
© nuchs, and with women who are uſeleſs to themſelves 
*and to other men, they are tormented with the conſtant 
: 1 of that accumulated load of miſery they have 
created. 1 640 | 

All animals, as well as thoſe of the human ſpecies, un- 
dergo, at the age of puberty, ſimilar changes in the form 
of their | bodies, and in the diſpoſitions of their minds. 
From mild, placid, and gentle, they become bold, reſtleſs, 
and ungovernable. Their bodies are then, in ſtrength 
and ſymmetry, perfectly accommodated to the new ſenti- 
ments which Nature, for wiſe purpoſes, excites in their 
minds. In the deer kind, the horns of the males appear 
not till they are fit for multiplying the ſpecies. At this 
8 the ereſt, the wattles, and the plumage of the 

e gallinaceous birds acquire additional beauty, and 

courage and ſtrength are greatly augmented. The 
H h TEA pigeon, 
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pigeon, inſtead of being querulous, timid, and voraciony 
whenever the age of puberty arrives, feels emotions of; 
very different kind. Conſcious of the new vigour be ha 
acquired, he aſſumes a bold and important air. He ſry, 
about with a majeſtic” pride, and immediately addreſte, 
with all the gaiety of a lover, ſome favourite female, 
whom he ſolicits with the molt aſſiduous gallantry and x. 
tention. After the coy female gives her aſſent, their after 
conduct exhibits ſuch a mutual and ardent aileQion, and 
fuch a conſtant fidelity, as afford no inconſiderable pu. 
tern to the human ſpecies. / Nt EY 
With regard to fiſhes, we are totally ignorant of the 
periods when the different tribes of them acquire the power 
of multiplying. From the element they inhabit, from the 
rapidity of their motions, and from their defultory and 
wandering mode of living, we are equally ignorant of 
many other important parts of their ceconomy and man- 
ners. This continues to be an ample field for future in- 
veſtigution, and highly worthy the attention of naturaliſts 
The ceconomy and manners of inſects are more open to 
inſpection. Thoſe of the winged tribes undergo many 
changes, both in figure and ſtructure, before they arrive 
at the age of nem They 'firſt eſcape from the eggs 
in the form of minute caterpillars. In this ſtate they are 
exceedingly voracions, and grow with rapidity to their 
full ſize ; but they are deftitute both of the power and 
of the organs neceſſary for the multiplication of the 
cies. They are next transformed into chryſalids: In 
is ſtate, their bodies are covered with a kind of crult, 
or ſhell, from which the animals have again to eſcape, a 
from a ſecond egg. In this impriſoned condition, they 
remain during a longer or ſhorter period, according to the 
ſpecies, or to the ſeaſon of the year in which they are trans 
formed. After their transformation into flies, they burt 
this cruſt, or ſhell, and appear in the form of flies, furniſh 
ed with wings, legs, feelers, &c. of all which they wer 
deſtitute in their former ſtate. When transformed into 
flies, caterpillars have arrived at the age of puberty. The 
are now perfect animals, and endowedl with the faculty of 
ttanfmitüng a numerous progeny to poſterity, CHAT 
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C H. AFP TE R XI. 
Of Love. 
PHE great intention of Nature, in endowing almoſt. 
T every animal with a ſexual attachment, is the mul- 
tiplication and continuation of the reſpective ſpecies. 
But, with regard to man, and, in an inferior degree, to 
all pairing animals, love is the fource of many other ſo- 
cal and important advantages. Love, or a ſtrong affecti- 
on for a particular woman, is, to young men, perhaps, 
one of the greateſt incentives to virtue and propriety of 
conduct. In northern countries, it ſeldom riſes to that de- 
rree of frenzy, which, in warmer climates, not only en- 
groſſes the whole attention, but often totally unhinges the 
powers of the mind. In northern regions, however, it 
occupies more gently the imagination, gives a chearful- 
nes and alacrity to the buſineſs or ſtudies of life, and, if 
reciprocal, diffuſes over the mind and body a placid hap- 
pineſs, and a tranquillity of diſpoſition, which greatly cou- 
nbute to the health and vigour of both. A young man 
in love thinks that the eyes of his favourite continually be- 
bold him. Through this amiable medium be views all 
lis actions, and even his thoughts. His affection and ve- 
neration are ſo great, that he is, in ſome meaſure, deter. 
red from regarding any other woman, and, what is of 
more importance, Hom indulging any looſe or irreguluy 
appetite, The difpoſitions and affections of the female 
we the ſame with thoſe of the male. Her attention is 
completely engroſſed; and ſhe never thinks or dreams of 
ay man, but of him who is the object of her affoction. 
A young man and a young woman in love exhibir the 
molt innocent and the moſt amiable picture of ham 
mature. Actuated by no intereſted motives, and regard 
lets 
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leſs of future contingencies, the fuprem 
mand of Nature. How Oy — be nor 
from the cruel, but perhaps unavoidable, inſtitutions an 
cuſtoms of civil ſocieties, it is ſo often not only prudent 
but neceſſary, to check, and even to overcome, this Power. 
ful law of Nature? If 
2: Many are the advantages that mankind derive from {. 
cicty and regular governments, and we ſhould chearfull 
Submit to thoſe hardſhips and inconveniencies to which 
ey give riſe. But every man, however ſubmiſſiye to the 
ws of his country, mult regret that neceſſity which make; 
them oppoſe any of the laws of Nature, and eſpecially the 
almoſt arrefiſtible law of love. 
In the preſeni ſtate of ſociety, it muſt. be acknowledy. 
ed, early marriages, among people in the ordinary and 
dependent ranks of life, are extremely hazardous. When 
doth parties are induſtrious and œconomical, ſuch marriz. 
ges are not only the moſt natural, but are produttive of 
the greateſt happineſs and cordiality. But the reverſe is 
drcadtul !; Children, ſtraitened cireumſtances, reſentment 
af parents, whether real or affected, too often produce al 
the complicated miſeries to which mankind, in their lowelt 
ſtate of degradation, can be ſubjected. Among this order 
ren non, it is of the higheſt importance that the 
-oÞ Nauire dhould yield, for ſome time at leaſt, to the 
inſtitutions of ſociety, and to; thoſe prudential motives 
which parents learn from experience to be ingredjents e- 
ſential to the comfort and happineſs ot liſſGGG. 
Men of fortune and of opulence have it in their pover 
$0 obey; theilkws of Nature and of love; and ſome ai. 
amples, though few in number, occaſionally happen, of 
rich menading a diſintereſted part in their matrimonial 
engagements. Inſtead of following the dictates af Ne- 
ture, many / men of fortune and independence, diſregard: 
ang theuhigh privilege they enjoy, ſacrifice their talt, 
their paſſiuui and often their happineſs during life, at the 
thnoo: f Ged. To accompliſh this ſordid: end,” the 
often embrate deformity, diſeaſe, ignorance; pee 
und evary thing that is diſguſting to human nature. 1 
duch zndividuals Juffer their puniſhment. - But what 50 
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we conſequences to the public ? Men of rank, in all na- 
dens and governments, not only regulate, in a great meas 
fure, the manners of their inferiors, but are the natural 
guardians of the ſtate... For theſes important ' purpoſes, 
their minds ſhoald be noble; generousg and bold; and 
their bodies ſhould be ſtrong, maſculine, fit ro encounter 
the fatigues of war, and to repel every hoſtile aſſault that 
may be made upon their country. But, whewmen of this 
deſcription, whatever be their motives, 1 with 
weak, deformed, puny, or diſeaſed females, their progeny 
mult of N The ſtrength;obeauty; « 
ſymmetry of their anceſtors are, perhaps, forever loſt. 
What is till more to be regretted, debility of body:is almoſt 
univerſally accompanied with weakneſs of mind. Thus, 
by the avarice, ambition, or inattention, of one indivi- 
dual, a noble and generous race is completely deſtroyed. 
By reverſing this conduct, it is true, the breed may again 
be mended ; but, to repair a ſingle breach, many genera» 
tions, endowed with prudence and circumſpection, will be 
requiſite. | A ſucceſſive degeneration, however, is an in- 
fallible conſequence of imprudent or intereſted marriages 
of this kind. One puny race may for ſome time be ſuo- 
cecded by another, till at laſt their conſtitutions become 
ſo treble that the animals loſe the faculty of multiplying 
their: ſpecies... This gradual (degeneration is one grea 
cauſe of the total extinction of conſpicuùus and noble fa- 
milies., That it ſhould: be ſo, is a wiſe and beneficent in- 
ſtitution of Nature; for, if ſuch: debilitated races were 
continued, a univerſal rtion would ſoon take place, 
and mankind would be unable to perform the duties, or 
to undergo the labours, of life. Nature firſt chaſtiſes, and 
at laſt extirpates, all thoſe ho act contrary to her eſta- 
bliſhed laws. 3-431 lot. ho Dre 
heſide the pleaſures reſulting from ſociety, and 
mutual attachment in —. in pairing animals, the 
mtural love of offspring is a ſource of the —— 
endearments. | The innocence- and helpleſs:condition: 
infants call forth our pity and protectionꝰ When a little 
kcther: advanced, their beauty, their ſmiles, and their 
| 6 | 
cer 
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their progreſs from infancy to manhood, we obſerve vit 
pleaſure: the unfolding of their mental powers. They 
unitate our actions long before they can expreſs their de. 
ſires, or their wants, by language. Their attempts in the 

cquuiition of language are extremely curious and amy. 
ing. Their firſt, ſyſtem. of grammar conſiſts entirely o 
ſubſtantive nouns. It is long before they learn the uſe 
adjectives or of copulatives, and ſtill longer before they 
employ the verb. Their ſpeeches are ſhort, auk ward, and 
blundering; but they are animated, and uttercd with 
aſtoniſhing force and vivacity of expreſſion in their ey, 
and in the geſtures of their bodies. At this period of 
life, children are ſolely actuated by Nature and imitation, 
After they acquire words ſufficient for conveying the fey 
ideas 2 thay begin to reaſon, or rather to em. 
ploy the language of reaſoning ; for, at this period of life, 


children, when they mean to give a reaſon why they ſhould 
have any indulgence or gratification, almoit univerſally 
argue againſt themſelves, and employ a reafon why their 

deſires thould not be granted. This ridiculous mode of 
teaſoning excites laughter, and affords pleaſure and amuſe- 


ment to the parents. It likewiſe ſhows, that our ſirſt at. 
tempt toward reaſoning is principally, if not ſolely, the 
effect of .imitatipn ; for the reaſoning power, at this peri- 
od, is not fully unfolded, becauſe many human inſtinds, 
or mental qualities, have not yet been called forth into 
action. But. here I muſt ſtop. To do juſtice to this in- 
tereſting ſubject would require volumes. 1585 
Phe love of offspring, which, though not univerſal, i 
perhaps the ſtrongeſt and moſt active principle in human 
nature. It overcomes the ſenſe of pain, and ſometime 
eren the principle of ſelf.preſer vation. A remarkable aui 
a melancholy. example of the ſtrength of parental affect 
on was lately exhibited, and, for. the honour of our ipe-/ 
cies, deſerves to be recorded, In the beginning of ja. 
nuary 2786, the Halſewell Eaſt-Indiaman, Captain Rich. 
ard Pierce, was unfortunately wrecked on the coaſt of 
Dorſetſtire. Beſide ſeveral other ladies, Captain Pierce 
had twa of his own daughters on board, When the ihip 
was in.the. extremity of danger, ſome of the uy 
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vv ſwimming, and other feats of activity, got upon a rock. 
in this dreadful ſituation, Captain Pierce aſked Mr. Ro- 
his third mate, if any plan could be deviſed fot 
wing the ladies? Mr. Rogers replied, 0 It is impoſſible! 
dut you may fave yourſelt.” Upon which the Captain; 
1{drefling himſelf to his daughters, and enfolding them 
iu his arms, ſaid, Then, my dear children, we fhall'not 
art ; we thall periſh together!“ Mr. Rogers quitted the 
frip and reached the rock: An univerſal thriek. of defpait 
mas heard, in which the voices of female diſtreſs and horrot 
were lamentably diſtinguiſhable. In a tew moments all was 
huhhed ; the ſhip, with every perſon on board, had then 
gone to the bottom. Parents chearfully fubmit to the 
hardeſt labour, and expoſe themſelves to the greateſt dan- 
gers, in order to procure nouriſhment to their young, or 
to protect them from injury. e 
A bitch, during the operation of diſſection, licked her 
young, whoſe preſence ſeemed to make her forget the moſt 
excruciating tortures 3 and, when they were removed; the 
uttered the moſt dolorous cries. Certain fpecies of ſpiders 
incloſe their eggs in a ſilken bag ſpun and wove by them! 
ſelves. This bag they fix to their back, and carry it 
dong them wherever they go. They are extremely nim 
ble in their motions. But, when the bag is forced from 
2 ſpider of this kind, her natural agility forſakes her, 
and the falls into a languid ſtate. When the bag is again 
preſented to her, the inſtantly ſeizes it, and carries N off 
mth rapidity. The young ſpiders no ſooner eſcape from 
the eggs than they dexterouſly arrange themſelves on the 
back of the mother, who continues for ſome time to carry 
them about with her, and to ſupply all their wants. A. 

other ſpecies of ſpider attaches her bag of _—— 
belly. This ſpider is likewiſe very agile, and ſo ferocious 
and determined in the protection of her eggs, that ſhe hat 
been known to ſuffer death rather than relinquiſh them. 
The deer ſpontaneoully preſents herſelf to be chutect by 
the dogs, to prevent them from attacking her fawn.” When 
the fox perceives that her young have been diſturbed 
her abſence, ſhe carries them off, one after another; u 
conceals them in a new retreat. Waſps feed their youngy 
h Wen 
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when in the worm or caterpillar ſtate, in the ſame ma. 
ner as pigeons and other birds that diſgorge. Ihe Pigeon 
after fwallowing grain, retains it for ſome time in * 
ſtomach, till it is ſoftened and macerated : She then dil. 
gorges, and throws it into the mouths of her young, « 
the ſame manner,” ſays Reaumur, I have obferved , 
female waſp ſwallow a large portion of an nlect: ty , 
© ſhort time afterwards, ſhe traverſed the different cells gf 
9 her neſt, diſgorged the contents of her ſtomach, aud 
* diſtributed food in this half-digeſted form to her young 
* worms *.” h 
All animals, man perhaps not excepted, acquire a dou. 
ble portion of force and courage after they bring forth, 
A cow, at leaſt in a domeſtic ſtate, is a placid and phleg- 
matic animal : But, whenever ſhe produces a calf, a won- 
derful change is exhibited : She inſtantly becomes Vigi- 
lant, active, and even ferocious, in the defence of her 
young. A lioneſs deprived of her cubs preſents the molt 
dreadful picture of anxiety, rage, and rapacity. De- 
ſeending lower in the ſcale of animation, the ſame change 
is to be remarked. A domeſtic hen is a timid, indocile, 
and obſtinately- ſtupid creature. Though chaced, harraf. 
ed, and even put in danger of her life, fifty times in a day, 
ſhe never learns to avoid a garden, or any particular place 
which the is accuſtomed to frequent, or to which the i: 
led by her appetite for food. But, the moment her chic- 
kens are hatched, inſtead of her uſual timidity, ſhe be- 
comes as bold as a lion. When ſhe thinks her young arc 
in danger, ſhe briſtles up her feathers, aſſumes a herce- 
neſs in her eye, makes an alarming noiſe, and attacks, in 
the moſt furious manner, and wide diſtinction, every 
animal that comes near her. By the' ſuddennels of her 
onſets, the often alarms men, and actually intimidates and 
beats off dogs and other animals that could devour her in 


an inſtant. Þ 

Though feveral of the inſe& tribes diſcover a ſtrong 
attachment to their young, yet all thoſe which undergo 
transformations, do not form ſocieties, muſt be com- 
plaely ignorant of the exiſtence of their progeny 3 » 
1 Y | . 


* Reauwur, tom. 11, pag. 290. temo edit. 8. 
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cauſe, in general, the parents die before the young are 
hatched. Nature, however, has endowed thoſe ſpecies 
vith an inſtin& which produces all the effects of parental 
afection: They uniformly depoſit their eggs in ſubſtances 
which afford to the young, immediately Aer their eſcape 
from the egg, a nouriſhment adapted to their reſpective 
conſtitutions, and a comfortable and ſafe protection from 
injury, Thus Nature, ever attentive to the continuation 
and happineſs of her productions, however ſeemingly 
inſigniſicant in the ſcale of being, often employs very dif- 
ferent means to accompliſh the fame beneticent purpoſes. 

Nature has unqueſtionably attached pleaſure to all the 
neceſſary functions of animals. But this pleaſure cannot 
be conſidered as the original cauſe of any particular action; 
for the experiment muſt be made before the animal can diſ- 
cover whether the reſult is to be agreeable or diſagreeable. 
The truth is, that Nature has beſtowed on the minds of 
all animated creatures a number of laws or inſtincts per- 
fectly accommodated to the ſpecies, and which irrefiſtibly 


compel them to perform certain actions. The effects of 
theſe laws we perceive : But the cauſes, or the modes 7 
which, they operate on animal minds, are inſerutable. 
We may and muſt admire, but we can never. penetrate 
tae myſteries of Nature. _— 
Bonnet, and ſome other, naturaliſts, imagine they are 
exkibiting the cauſes of that ſtrong and mutual attachmepe 
between parents and their offspring, when they. tell. us, 
that, in man, and quadrupeds, ny birds, tha mother. 1s 
fond of her young, becauſe their natural actions orgy. 
to agreeable ſenſations ; that, from the ſtructure of. 
mammæ, a gentle, but pleaſant, ſenſation, is excited hy 
the action of ſucking ; that the mother is often incom- 
moded by too great a quantity of milk, and aha ſucki 
relieves her; that the young love their er br 
doe eds, protects, and communicates to them,@,cþeriſh- 
ing warmth; that, among the feathered trĩbem and par- 
Meplarly. thoſe which fit upon their young, by theggentle 
Notions of the little ones, an agreeable ſenſatidm is tee 
in the belly of the mother, which is then frequently. de- 


pnved of feathers. All theſe ſources of reciprocal pleaſure 
Li may 
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may be true: But ſtill they are only effects, and not 
original cauſes, of filial and parental affection; for that 
mutual attachment exiſts the moment after the young 
animals come into the world, and, of courſe, previous 
to all experience of titillation, of heat, of habit, or of 
any other circumſtances that may, perhaps, contribute 
to ſtrengthen or prolong the exertion of the primary cauſe, 
which muſt remain forever concealed from human penc- 
tration. | 
In molt animals, except the human ſpecies, parental 

and filial. affection ceaſe whenever the young are able to 
provide for themſelves. The pleaſures derived from ſuck- 
ing, and from other circumitances formerly mentioned, 
might for ſome time remain ; but the young grow large, 
unwieldy, petulant, and enter into competitions for food, 
which not only contribute to alienate the affection of the 
parents, but even to excite reſentment and averſion, 
Theſe, however, are only ſecondary cauſes. The purpo- 
ſes of Nature are fulfilled. The ardour of affection, which 
was indiſpenſably neceſſary to the protection and rearing 
of the yqung, being now no longer uſeful, is ſo totally 
extinguiſſſed, that neither the parents nor the offspring 
are capable of recognizing one another. This temporary 
and amiable qnſtinct is obliterated, and never revives till 
the fervours of love are again felt, and a new progeny 
*appear. 

Marriage, or pairing, though by no means an univerſal 
inſtitution of Nature, is not Wladi exhibited in 
the 8 With regard to man, both male 
and female are inſtinctively impelled to make a ſelection. 
The force of this natural impulſe is ſtrongly felt by every 
young and uncorrupted individual. When not reſtrained 
by neceſſity, or other powerful motives, men and women 
would intermarry long before it would be prudent in di. 
vilized or artificial ſtates of ſociety. This univerſal, and 
almoſt irreſiſtible, impulſe of ſelection, is to me the ſtrong- 
eſt argument in favour of monogamy, or the union of 
pairs, Among the human ſpecies, 


he fame impulſe, or law of Nature, takes place among 


, 


many other animals, as the partridge tribes, the . 
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+ linnet, and, in general, all the ſmall birds. The aſ- 


iduity, attention, mutual affection. laborioue vigilance, 
nd ſtedfaſt fidelity of pairing animals, are truly admi- 
able, and, to ingenuous minds, afford the moſt exem- 
ary admonitions to virtue and conjugal attachment. 

Beſide this forcible impulſe of ſelection implanted by 
Nature in man, and in every other pairing animal, ſome 
other facts deſerve to be noticed. In all pairing animals, 
including, of courſe, the human race, the males and fe- 
males produced are nearly equal, This is a plain indica- 
tion that Nature deſtined theſe animals to pair, or to 
marry. Injuſtice, jealouſy, animoſity, and every animal 
calamity, would enſue, if this order of Nature were en- 
croached upon in creatures who are endowed with the 
inſtin& of ſexual ſelection. | | 

[t is not incurious to remark, that human inſtitutions 
often contradict the laws of Nature. The dunghill-cock 
and hen, in a natural ſtate, pair. In a domeſtic ſtate, 
however, the cock 18 a jealous tyrant, and the hen a pro- 
[litute, But, even in this unnatural ſociety, a ſelectioh 
is ſometimes to be obſerved. The ſame e is 
exhibited among mankind, when placed in certain fitua- 
lions. Like domeſtic poultry, the Turks, and ſome Aſi- 
atic and African nations, influenced by an accurſed go- 
vernment, and by an execrable religion, rebel againſt the 
law of love, and of reciprocal attachment. In theſe coun- 
tries, a rich man not only engroſſes, but impriſons and 
tortures, as many beautiful women as his fortune enables 
him to ſupport. Deſtitute of all thoſe endearments which 
ariſe from mental communication, from parental tender- 
neſs and affection, from mutual confidence and ſolace, he 
is, while young, perpetually tormented with jealous aps 
prehenſions. As he advances in life, his jealouſy and 
lis terror augment. Though his females are ſcrupulouſly 
guarded from every intruſion, by ſervile and mutilated 
wretches, his fears increaſe with his years and debility; 
ull a premature and comfortleſs old age puts a period to 


us inſignificant and liſtleſs exiſtence. * - , 

In general, it is to be remarked, that all thoſe ſpecies 
of animals, whoſe offspring require, for ſome time, the 
| " nta 
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induſtry and ſupport of both parents, are endowed yith 
the inſtin of ſelection, or of pairing. With regard to 
the feathered tribes, pairing is almoſt univerſal. A dil. 
tinction, however, as to the duration and circumſtance; 
of their pairing, is to be obſerved. The young of all the 
ſmall birds, as well as of moſt of the larger kinds, con. 
tinue for ſome weeks in a weak and helpleſs condition, 
The mother is not, like quadrupeds, provided with or. 
gans fitted to ſecrete milk; of courſe, ſhe is unable + 
nouriſh thera out of her own body. She is therefore oh. 
hged to go abroad in quelt of food for them. But the 
progeny are ſo numerous, that all her induſtry, if not 
aſſiſted by the father, would be ineffectual for their ſup. 
port and protection. In all birds whoſe young are in 
this condition, the males and females not only pair, but 
each of them is endowed with the ſtrongeſt parental af. 
fection. Both are equally anxious and induſtrious in 
procuring food for their mutual offspring. This parental 
care and attachment uniformly continues till the young 
are fledged, and have acquired ſufficient ſtrength to pro- 
vide for themſelves. Eagles, and ſome other birds of 
prey, continue faithfully in pairs for years, and perhaps 
during life. "Theſe facts afford a ſtrong argument in fa- 
vour of marriage among mankind. No animal remains 
fo long in the infant and helpleſs ſtate as the children of 
men; and no mother could, with her own induſtry, pol- 
fibly ſuckle and procure nouriſhment for a numerous fa- 
mily. Here, as in the feathered tribes, the aſſiſtance of 
the father becomes indiſpenſable, On this ſubject, a cu- 
rious inſtin& merits attention. The male of moſt birds 
not only ſelects a female, but, with great aſſiduity, brings 
* her when fitting on her eggs, and often relieves 

er, by fitting on them himſelf. 

There are other ſpecies of pairing birds, whoſe young, 
as ſoon as they are hatched, are capable of eating their 
food when preſented to them, and, of courſe, require leſs 
labour from the parents. In theſe ſpecies, accordingly, 
the male pays no attention to the progeny, becauſe it i 
unneceſſary; but the mother carefully leads them about 
to places where proper food is to be had, protects — 
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ing them with her win Y 4 5 pry 

upeds, eſpecially thoſe which fetd upon graſa, 
do not pair; becauſe, while the female gives ſuck to her 
young, {he herſelf is feeding. Beſide, the young of this 
:ribe, very ſoon after birth, can eat graſs, and other. ve- 
getibles. The Count de Buffon remarks, that the roe- 
ler, though they feed upon graſs, are to be excepted 
from this rule; for they pair, and have annually but one 
lter. Lions, tigers, wolves, and other rapacious qua- 
drupeds, do not pair. The whole labour of procuring 


own life, as well as that of her oftspring. In relation ts 
man, this is a fortunate circumſtance; for, if beaſts of 
prey paired, a dangerous multiplication of thoſe deſtruo- 
tive ſpecies would be the conſequence. But pairing is 
efentially neceſſary to birds of prey; becauſe, during the 
proceſs of incubation, the female would not have time 
ſufficient for procuring food; which, in theſe animals, 
requires both patience and addreſs. Some quadrupeds, 
particularly thoſe which lay up proviſions for the winter, 
28 the beaver, pair. As ſoon as the young beavers are 
produced, the males abandon the ſtock of proviſions to 
the females, and go in queſt of food for themſelves. But 
they by no means relinquiſh their mates; but frequently 
return and viſit them while they are ſuckling their yo 

If man, and ſome of the pairing animals, be excepted, 
the ſeaſons of love are limited to particular times of the 
year, Theſe ſeaſons, though various, are admirably adapt- 
ed to the nature and ceconomy of the different ſpecies. 
in all animals of this kind, the ſeaſons of love, and the 
times of female geſtation, are ſo contrived by Nature, 
that the offspring, when brought forth, are amply ſup- 
plied with the particular ſpecies of food — they 


ſderably among ſuch quadrupeds as feed upon 

reſpectiye females uniformly bring forth early in ſummer, 
when the graſs is tender and luxuriant. 'The mare comes 
in ſeaſon in ſummer, carries eleven, months, and is deli- 


in 


injuries, and communicates heat to them by cover. 


ſod is devolved upon the female, which often ſhortens her 
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principally live. Though the times of geſtation — con- 
„the 


fered in the beginning of May. Sheep and goats come 
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in ſeaſon in the end of October or beginning of None 
ber. They carry five months, and produce whey the 
graſs begins to ſpring. It is worthy of obſervation, tha 
though the times of geſtation in the fame ſpecies, and in 
all latitudes, never alter, yet the ſeaſons of love, and 
times of delivery, vary with the climate. In Italy, thee 
come in ſeaſon in the months of June or July. The . 
males, as uſual, carry five months, and bring forth in 
November or December, the very period when grafz, in 
that climate, is in its belt ſtate for paſture ; for, in April, 
it is burnt up, and ſheep have nothing to browſe upon 
but ſhrubs. The rutting ſeaſon of the ſtag is in the eng 
of September and beginning of October, and the fem); 
brings forth in May or the beginning of June. Thee 
animals inhabit the higheſt mountains of Scotland, where 
the gran, of courſe, does not begin to ſpring fo carly :; 
in the lower parts of that country. Beavers come in (ea. 
fon about the end of autumn, and bring forth in Janus. 
ry, when their ſtore-houſes are full of proviſions. The 
young of pairing birds are produced in the ſpring, when 
the weather begins to be. comfortably warm, and their 
natural food abounds. In a word, the bringing torth, or 
hatching, of all animals, not excluding the inſect tribes, 
uniformly takes place at thoſe ſeaſons of the year when 
the nature of the weather, and the food peculiar to the 
ſpecies, are beſt adapted to the conſtitution of their ol. 


ſpring. Caterpillars of every kind. are never hatched til 


the various plants on which they feed, though they grov 
in different months, have put forth their leaves. 


We ſhall conclude this ſubject, by giving a Table of 


the Relative Fecundity, &c. of Animals, which, in a 


ſhort compaſs, ſolves a number of queſtions with regard 


to the natural hiſtory of quadrupeds. It is taken from 
the eighth volume of the Tranſlation of Buffon, to whole 


3 authority moſt readers will be inclined to give great 


weight. 
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pps transformation of caterpillars, and of different 

'&' kinds of worms, into winged inſects, has long ex. 
cited the atterttion, as well as the admiration of mankind, 
Nut the truth is, that every animal, without exception, 
undergoes changes in ſtructure, mode of exiſtence, and 
9 Mankind, from their embryo. 
ſtate, to their final diſſolution, aſſume many different 
forms. Som weeks after conception, the rudiments of 
a human being are to be perceived. As pregnancy ad- 
vances, the approaches to the perfect figure become gra- 
qually more diſtinguiſhable, till the period of birth. 
While in the fœtus-ſtate, the head is diſproportionalhy 
large, when compared with the other parts of the body; 
nouriſhment is conveyed to it by very different channels; 
and reſpiration is. not neceſſary, becauſe the circulation 
of the blood is not carried on in the ſame manner as 
after birth. Even after birth, the form, fymmetry, and 
organs of the animal are by no means complete. The 
head continues for ſome time to be'diſproportionally large; 
the hands'and feet are not properly ſhaped; the legs are 
crooked ;/ the hair on the head is ſhort and ſcanty ; no 


- 


teeth as yet _” and there is not a veſtige of a beard. 
Im a few months, however, the ſymmetry of all the parts 
is evidently improved, and the teeth begin to ſhoot. The 
growth of the whole body, as well as the ſtrength and 
beauty of its form, gradually advance to perfection till 
the fixth or ſeventh year, when another change takes 
place. At this period, che firſt ſet of teeth are ſhed, and 
are replaced by new ones. From boyhood to puberty, 
the ſize of the body, and of Its different members, in 
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creaſe, When the age of puberty arrives, ſeveral im- 
nant changes are produced in the ſyſtem of both males 
ind females. The beard now makes its appearance; the 
limenfions of the body, in moſt individuals, are fuddenly 
memented ; and both ſexes become capable of multiply- 
ing the ſpecies. From this period, to the age of twenty- 
ive or thirty, the muſcles ſwell, their interſtices are filled 
with fat, the parts bear a proper proportion to each other, 
and man may now be conſidered as a perfect animal. In 
this ſtate of bodily perfection and vigour, he, generally: 
remains till he reaches his fiftieth year. Then a new bet 
gradual change begins-to appear. From the fiftieth year 
to the age of levent) or eighty, the powers of the —_ 
decline in their ſtrength and activity. The muſcles loſe 
their ſpring and their force. The vigour of manhood is 
no longer felt, and the withered decrepitude of old age 
is ſucceeded by death, its unavoidable conſequence. 
The mind of man undergoes changes as well as, his 
body. The taſte, the appetites, and the diſpoſitions, are 
in perpetual fluctuation. How different is the taſte of a, 
child from that of a man? Fond of gewgaws and of ' tris; 
ling amuſements, children frolic away their time without 
much thought or reflection. When advancing, toward 
puberty, their diſpoſitions and deſires ſuffer a- gradual 
mutation. New inſtincts are unfolded, and a ſenſe of 
propriety begins to be perceived. They deſpiſe. their 
former occupations and amuſements; and different ſpe- 
cies of objects ſolicit and obtain their attention. Their 
powers of reflection are now confiderably augmented; 
and both ſexes acquire a modeſty and a ſhyneſs, with re- 
zard to each other. This aukward, but natural baſhful- 
nels, by the intercourſe of ſociety, as well as by the 
impulſes of Nature, vaniſhes ſoon after puberty, when 
the ſtate of manhood and of gallantry commences. From 
tus period to the age of twenty-five or thirty, men's 
minds aſſume a bold, enterpriſing, and active tone. They 
gage in the buſineſs of life, look fotward to futurity, 
ad have a deſire of marrying and of eſtabliſhing families, 
All the ſocial appetites are in vigour ;- ſolid, and manly 
endſtips are formed; and man goes on for ſome time 
| | | to 
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ts enjoy every kind of happineſs which his nature is c. 
pable of affording. I wiſh the next change had no exit. 
ence. * At fifty or ſixty, the mental powers, in general 
kke'thoſe of the body, begin to decline, till feeble and 
tremulous old age arrives, and death cloſes the mutable 
ſeene of human life, 571 
With regard to quadruypeds, both before and after birth, 
they undergo ſimilar, and many of them greater, change 
of form thawthoſe of the human ſpecies, Their mental 
powers, likewiſe, their diſpofitions and manners, as wel] 
2s the objects of their attention, vary according to the 
| different ſtages of their exiſtence. Many of them come 
into the world blind, and cantinue for ſome time before 
they receive the ſenſe of ſeeing. How many changes are 
Exhibited in the dog from birth till he becomes a perſed 
animal, till all his members are completely formed, and 
all his inſtincts are unfolded and improved by experience 
and education? The deer-kind acquire not their magni- 
cent and beautiful horns before the age of puberty; and 
even theſe are annually caſt off and renewed. Similar 
changes take place in quadrupeds of every denomination; 
With examples of which every man's experience and re- 
rollection will readily fupply him; and, therefore, it is 
uſineceſfary to de more particular. 


* 


Neither are birdi, in their progreſs from birth to ma- 
turity, exempted from changes. Like quadrupeds, many 
birds are blind for ſome time after they are hatched. In 
"this condition, how different are their form and appear- 
ces from'thoſe of the perfect animals! At firſt, they 
lare covered with a kind of down inſtead of feathers 
Even after the feathers ſhoot, they are often of a colour 
different from that which they acquire when full grown. 
The beautifully-variegated colours of the peacock's tal 
appear not till he arrives at his third year *. Birds that 
eien or wattles, live à confiderable time before 
they acqufte theſe ornaments, or marks of diſtinction. 
A Birds unnbally molt; br caſt their feathers, in the fame 
15 ger as quadrüpeds ſhed their hair, the new puſling 
2 ww eld 10 Sie „nber TIE EG 3 
4 1 1 NODM-3 143 -3 Prog, 
= "_ * Linnzi Amen, Acad, vol. 4. p. 368. S. 
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capes from the egg, 2 frog sin the form of a 
adpole, an animal with a large roundiſh head, and a 
comprefſed or flat tail, but totally deſtitute af feet and 
In this ſtate it remains a conſiderable. time, when 
the two fore-feet begin to ſhoot, . and have an exact re- 
emblance to the buds of trees. As their growth advan - 
ces, the toes and legs are diſtinguiſhable, The, ſame 
proceſs goes on with the hind-legs, only they are. ſome; 
what later in making their appearance. During the 
growth of the legs, the blood being drawn into different 
channels, the tail ſuffers; a gradual mortification, till at 
laſt it totally vamiſhes,/ and the tadpole is metamorpholed 
into a quadruped. "Tadpoles never come out of the wa» 
ter; but, after their transformation into frogs, they be- 
come amphibious, and occaſionally frequent both land 
and water. | nts od noobs ho 
The cruſtaceous tribes, as lobſters, crabs, &c. beſide the 
diferent appearances they aſſume while growing to per- 
ſection, caſt their ſhells every year. When this change 
is about to happen, they retire into the crevices, of racks, 
or ſhelter themſelves below detached ſtones, with; a view 
to conceal and defend their bodies from the, rapacious 
attacks of other fiſhes. After the ſhells are caſt, the ani- 
mals are exceedingly weak and defenceleſs. Inſtead of 
their natural defence of hard ſhells, and ſtrong claws, 
they are covered only with a thin membrane or Kin. 71 
this ſtate they become an eaſy. prey to. almoſt every fiſ 
that fmims. The ſkin, however, gradually thickens 
grows harder, till it acquires the uſual degree of firmn 
By this time the animals have reſumed their former 
ſtrength and activity; they come out from their retixe- 
ments, and 80 about in queſt of food. 11 30 18909 (> 
- Serpents, and many other reptiles,, calt, their; ſkins, au- 
nualy; The beauty and luſtre of their colgurg are then 
ugly augmented, Before caſting; the eas, he 
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ed and withered appearance: The old. ins, 2 
the firſt ſet of teeth in children, are forced off by; the 
growth of the new. © | 


' 
KAQ . * 


Frogs, and many other amphibious. animals, undergo. 
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We come now to give ſome account of the transfyy. 
mations of inſecte, which are both various and wonderful. 
2 inſects, without exception, and many of thy; 
hich are deſtitute of wings, muſt” paſs through ſever; 
before the animals arrive at the perfection of 

ir . The — ſtructure, and the 
 oxgans of a caterpillar, of a chryſalis, and of a f „ne 
eren, that, to a perſon unacquainted with” their 
transformations, an identical animal would be conſidered 
as three diſtinct ſpecies. Without the aid of experience, 
who could believe that a butterfly, adorned with four 
beautiful wings, furniſhed with a long ſpiral proboſcis or 
tongue, inſtead of a mouth, and with fix legs, ſhould 
have proceeded. from a diſguiting, hairy caterpillar, pro- 
vided. with jaws and teeth, and fourteen feet ? Without 
erience, who could imagine that a long, white, ſmooth, 
worm, hid under the earth, ſhould be transformed 
into a. black, cruſtaceous beetle, having wings covered 


0 


with horny elytra, or caſes? 
Upon this branch of the ſubject, we ſhall, rf give 
ay example or two of the moſt common transformations 
of, Inſects 3 and, ſecondly, deſcribe ſome of the more un- 
common kinds. MH enn 1 427 

HBeſide their final metamorphoſis into flies, caterpillars 
undergo ſeveral intermediate changes. All caterpillars 
caſt or change their-fkins oftener or more ſeldom, accord- 
ing.to, the ſpecies. . Malpighius informs us, that the (ilk- 
worm, previous to its chryſalis ſtate, caſts its (kin four 
times. The firſt ſkin is caſt on the 1oth, 11th, or 12th 
day, according to the nature of the ſeaſon; the ſecond 
in vg or ſia days after; the third in five or fix days more; 
and the, fourth and laſt in ſix or ſeven days after the third. 
This changing of ſkin is not only common to all cater- 
pillars, but to every inſect whatever. Not one of them 
arxives at perfection without caſting its ſkin' at leaſt once 
or 4wice. The ſkin, after it is caſt, | preſerves ſo entirely 
the figure of the caterpillar im its head; teeth, legs, colour, 


hair, e. that it is oſten miſtaken for the animal itſelf.” A 
day r ty o before this change happens; caterpillars take no 


food : They loſe theit former activity; attach 'themſetves 
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to particular place, and bend their bodies in various 

drections, till at laſt they eſcape from the old ſkin, and 
leave it behind them. The inteſtinal canal of caterpit- 
rs is compoſed of two principab tubes, the one inſerted 
ino the other. The external tube is compact and fleſhy} 
hut the internal one is thin and tranſparent. - Some days 
before caterpillars change into the chryfalis ſtate,” they 
wid, along with their excrement, the inner tube which 
lined their ſtomach and inteſtines. When about to paſs 
into the chryſalis ſtate, which is a ſtate of imbeerhity, 
caterpillars ſelect the moſt proper places and modes of 
concealing themſelves from their enemies. Some, as the 
x worm, and many others, ſpin ſilken webs or cods 
round their bodies, which completely diſguiſe the animal 
form. Others leave the plants upon which they formerly 
led, and hide themſelves in little cells which they make 
in the earth. The rat-tailed worm abandons the water 
upon. the approach of its metamorphoſis, retires' under 
the earth, where it is changed into a chryfalis, and, after 
2 certain time, burſts from its ſeemingly-manimate' con- 
dition, and appears in the form of a winged inſect. Thus 
he fame animals paſs the firſt and longeſt period of their 
exiſtence in the water, another under the earth, and the 
third and laſt in the air. Some caterpillars, when about 

to change into a chryſalis ſtate, cover their bodies With a 
nixture of earth and of ſilk, and conceal themſelves in 
the looſe ſoil, Others incruſt: themſelves with u filky or 
glutinous matter, which they: puſh out from their mouths; ” 
without ſpinning it into threads. Others retire into the 
holes of walls or of decayed trees, Others ſuſpend them 
ſelves to the twigs of trees, or to other elevated bodies, 
mth. their heads undermoſt. Some attach''themfelves' to“ 
walls, with their heads higher than: their bodies, but in 
rarious inclinations; and others chooſe a horizontal Pb- "| 
ition, Some fix themſelves by a gluten; and ſpins rope 
round their middle to prevent them from falling. Thee 
"hich feed upon trees attach themſelyes to the branches: 
nitead.of the leaves, Which, are leſs durable; and ſubjeRt"" 
'0 a greater variety of accidents. Thie colours ef th 
caterpillars give no ĩdea of thoſe uf the future flies! - wy ; 
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Ar general; iche figure of chryſalids approaches to that 
4 bene, eſpecially in their poſterior part. When un. 
er this form, the inſect ſeems to have neither legs not 
rings. It is incapable either of walking or of crawling, 
K takes no nouriſhment, becauſe it has no. organs ſuited 
to that purpoſe; yet, in ſome ſpecies, life is continued 
for ſeveral months before their laſt metamorphoſis take 
& Im a word, it ſeems to be a: lifeleſs maſs, But 
pon 2 more attentive obſervation, it poſſeſſes the pong 
of bending-upwards and downwards the poſterior part of 
its bey. The ſkiny or exterior covering, of thoſe which 
do not ſpin eods, ſeems to be of a cartilaginous nature, 
It is commonly ſmooth and ſhining. In ſome ſpecies, 
Rowever, the ſkin of the chryſalis is more or leſs covered 
with hair, and other rugoſities. Though chryſalids dif. 
ff both in figure and colour, their appearances are 9 
no means ſo various —— — — * from which 
are produced. colour me chryſalids is 
pk peer from which circumſtance om whole 
have received their denomination. For the fame reaſon 
ey are called aureliæ in Latin. Some are brown, others 
grern ; and, indeed, they are to be found of almoſt every 
<dtour and ſaddmee | 
he life of: winged inſects conſiſts of three principal 
periods, which' preſent very different ſcenes to the ſtudent 
Nature. In the firſt period, the inſe& appears under 
the formof a worm, or caterpillar. Its body is long, cy- 
Unidricat, and conſiſts of a-fucceſion of rings, which ate 
membranous, and-:encaſed within each other, 
Ty herd of rv ring or of crotchets, or of ſeveral pain 
lege, it avis about in queſt of food; and its move. 
ments are, in ſome ſpecies, remarkably. quick, Its head 
warmed with teeth, or pincers, by which it eats the leavs 
of plants or other kinds of food. In this ſtate, it is abſo- 


"Muated on its poſterior part, 
many tails; in the ſecond period, the appear 


er | under 
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ider the form of a nymph, or that of a chryſalis. When 
in inſet, after throwing off the {kin of the — — 
*hibifs all its external parts, only covered with ſ | 
nanſparent membranes, it is called a nymph. But, when 
o theſe membranes is added a common and cruſtageous 
covering, it receives the name of a chry/alis. While in 
the ſtate of a nymph, or that of a chryſalis, inſecta, in 
general, are totally inactive, and ſeem not to poſſeſs any 
ers of life. Sunk into a kind of deep ſleep, they are 
little affected with external objects. They can make no 
aſe of their eyes, their mouth, or any of their members; 
for they are all impriſoned by coverings more or leſs ſtrong, 
No cares occupy their attention. Deprived of the facul 
of motion, they remain fixed. in thoſe fituations. whic 
they have choſen for their temporary abode, or where 
chance has placed them, till their final metamorphoſis into 
fics. Some of them, however, are capable of changing 
place; but their movements are flow and painful. Their 
blood circulates, but in a contrary direction from what 
fakes place in the caterpillar ſtate; for it proceeds from the 
head toward the tail. Reſpiration . continues to go on, 
but the organs are differently ſituated. In the caterpillar 
the principal organs of reſpiration were placed at the 
terior part of the body; but now theſe: ſame organs are 
to be found at the anterior part of the animal. In the 
third period, the inſe& has acquired that perfect organi- 
ation which correſponds to the rank it is to hold in the 
{ealz'of animation. The bonds of the nymph, or of the 
chryſalis, are now burſt aſunder, and the inſect c 

inew mode of exiſtence. All its members, formerly ſoft, 
native, and folded up in an envelope, are expanded, 
trengthened, and expoſed to obſervations; Under: the 
form of a worm, or caterpillar, it crawled/z under thoſe 
* a nymph, or chryſalis, its power of motion was:almoſt 
amhilated; under the laſt form, it is furniſned with ſix 
ſpringy legs, and two or four wings, with which it is en- 
bled to fly through the air inſtead of teeth, ot piuoem, 
With which it divided a groſs aliment, it has nom a/truak, 
by which it extracts the refined juices of the moſti delicate 
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A wol 7 62 aterpullar ſtate, the new inſect is fu 
Lib 15 ſpot th. and convex; data to the 2 
Fink nds, af ro) 
He e 1s of the inſet. have likewiſe under on 
28 ne 92 the external. The texture, 15 a 
ortiqns, and t g number of the viſcera, are greatly 14 
Dome have CR an additional degree of conſiſtence; 
hers, on the contrary, are rendered finer and more de 
icate. Some ecęive a new form, and others are entirely 
annihilated, Laſtly, ſome organs in the perfect ink 
hah ſeemed formerly to have no exiſtence, are unfold 
ed, and become viſible... The molt, i Important of; this lf 
kind are the 9 Gans of generation. The caterpillar, the 
nm wh , 440 e chryſalis, were 0 7 no ſex. But, after 
transf, oran an, both f ſexes are Allinguſhadle, and the 
r of 2 Jing their ſpecies. 
wal no give ſome examples of transformation 


5 m the common e. 

me 1555 d. a middle rank between thoſe which 
erye t 75 0 riginal figure during life, and thoſe that 
r transfor tions. Their exiſtence is divided into 


0 s ny. They walk in the firſt, and fly in the 
ſe 0 ET W | Fpeir 0 ag e conſiſts of the 
15 ition d expanſion of which 
22 57 rable Alteration, in the 


"kl. PET re: Wich ary any 
eir bodies... , ban e 

Fe 2 a Lp 8 0 among e bodia 

A ſer ſo unive tial ag. that all of them grov, 

Ent 5 Gr 10 they arrive at matu- 
ee yere.to bei orth an egg as large as ber 

8 my this egg, — hatched, were to pro- 
equal dimenſions with either of the parent, 
ae as a miracle. But the /pider; þ 

from 125 n ure, affords an example. 

0 bi lays an egg, Roa which 

SIE ot 7s as large and as perfect as is 
zh egg is roundiſh, is at firſt white, and . 


mes a ſhining, black colqur. Upon a more 

examination, however, this pro uction v 
o be an 68 ary in appearance. When 7 
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eHlope is removed, inſtead of a gelatinous ſubſtance, the 
zer inſect, furniſhed with all its members, is diſcover 
ut this diſcovery does not render the fact the leſs n 
derful. All winged inſets undergo ther different tranſ- 
{5rmations after being expelled from the bodies of their 
mothers; and receive great augmentarions of fize before 
ther metamorphoſis into the nymph 'or cliryſalis Thte 
after which their growth ſtops. © But the ſpider-fly affords 
ininſtance of an infe& Wadefotined in the belly of its 
mother, and which grows no more after” eſtpes from 
its envelope. This fact is full ' anthefiicared by Neau⸗ 
mur*, Bonnet , and other naturaliſts. 

' The worm from which the tipula or 'crane-fly is pro- 
duced is perfectly ſmooth.” Immediately be ore its firſt 
transformation it retites under ground, After this me- 
rmorphoſis, the ſurface of the nymph is furniſhed with 
1 number of prickles. By means of th e the 
nymph, her about to be transformed ita 4 fly, raiſes 
{elf in its hole till the cheſt of the inſeck ĩs e | Hl. 
The fly then burſts its priſon, mounts into air, "nd 
leaves its former covering behind in the earth. Th. 

Many ſpecies of flies depoſit their e eggs, in the leaves 
nd different parts of plants. Soon 'a . 00 88 is.in- 
ſertech into the leaf, a ſmall tubercle begi 1 Dear, 
which gradually increaſes in magnitude t 175 
utched, and has paſſed through i its different” . th 


ind are very different i in their form, texture, coloht, 480 
fire. Gall! of every kind, however, d ive the ori | 
from the ſtings of inſets, which! generally bel 


cafs of flies. The female f by means -of Hi ; ins 
makes incifions be fre-tl ' ranch bf a tree; "at . 
in each inciſion fe lays” an egg. This" is ar fit Ex. 


fremely minute; but it f n acquires 30 fe Bun, 
inf the gell bas arrived 6 at its full gz dee the 25 
8 hatched: This gal frems to be 9 77757 ha. 07 7 
brane arhich inve ara, 110 6 N 9 5 


in 1 roportloß! to its growth plc 
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animals grow while in the ovatium is univerſally knows. 
but it is nen that the eggs of gal. flies ſhould gros 
after being lepazated from the body of the mother. That 
eggs: muſt undoubtedly: be furniſhed with external veſſch 

or à bind of roots, by which they extract juices { 
the internal cavity of the gall, Malpighius aſcribes the 
origii, of galls to a corroſive liquor introduced by the fy 
into the wound. But Reaumur, to account for the grout 
of a gall, thinks it unneceſſary to have recourſe to any 
ſuppoſed poiſonous fluids, and attributes it to the ſuper. 
abundant nutricious' juices derived to that particular pan mat 
by the continual action of the abſorbent veſſels of the 
egg, joined to its heat, which may be compared to a little bel 
i fire placed in the center of the tumour. k 

| Whether theſe cauſes are ſufficient to explain the growt end 
of galls, we ſhall ſubmit to the judgment of the reader. 
But, that the eggs depoſited by the flies augment in fie; lik 
that worms proceed from them; that theſe worms we for 
nouriſhed, and live a cettain time impriſoned in the galls; net 
that they are there transformed into nymphs or chryſz and 
ids; and, laſtly, that they are metamorphoſed into wing. me 
ed inſets, which, by gnawing an aperture through the | 
gall, take their flight in the air; are known and incor- di; 
teſtible facts, of the truth of which every man may eaſily 
_ atisfy himſelf, Examine the common oak-galls, or thole 
of any other tree; if any of them happen to have no 
aperture, cut them gently open, and you are certain to 
find an egg, a worm, a chryfalis, or a fly: But in fuch 
as are perforated by a cylindrical hole, not a veſtige of 
an animal is diſcoverable. The galls which make an in. 
gredient in the compoſition of ink are thick, and ther 
texture is very ſtrong and compact: That the imall ani 
mals they contain ſhould be able to pierce through ſuch 
A rigid Pibffance is truly wonderful. * 
ln the general order of Nature among oviparous an- 
mals, 0 egg includes one embryo only. A fingula 
gs, however, diſcovered by the celebrated 


* of | 
0 Vr. Folks, Ie Preſident of the Royal Society of London, 
muſt be excepted. He found . numbers of them in 
te mud of ſmall riyulets, In ſize they equalled the bot 
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of an ordinary pin. They were of a brown colour, and 
their ſurface was eruſtaceous, through which, by'employ- 
ing the microſcope, ſeveral living worms were diſtin 
perceptible. By dexterouſ] breaking the hell, he dil- 
lodged them; and he found with ſurpriſe, that eight or 
nine worms were contained in, and proceeded from; the 
fame egg- They were all well formed, and mqved-about 
with great agility. Each of them was inclofed in an in- 
dividual membranous covering, which was extremely thin 
and tranſparent. It were to be wiſhed that the transfgr- 
mations of theſe extraordinary animals had been traced. 
Some caterpillars, when about to transform, make, a 
belt paſs round their bodies. This belt is compoſed of 
an aſſemblage of ſilken threads ſpun by themſelves, the 
ends of which they paſte to the twigs of buſhes, or other 
places where. they chooſe to attach ,their bodies, They 
likewiſe fix their hind legs in a tuft of ſilk. After — 
formation, the chryſalids remain fixed in the ſame man- 
ner as before their metamorphoſis. The belt is looſe, 
and allows the chryſalis to perform its flow an feeble 

movements. „i ee 
The whole moth-kind, as well as the fix. worm, imthe- 
diately before their transformation into the 1 ſtate, 
cover their bodies with a cod or pry + ſilk. houghthe 
nature of the filk, and their mode of 1 g; are try 
diſſerent. The cods of the ſilk- worm re cmpoſetd of 
pure filk. Their figure is generally oval,” which necbfſa- 
rily reſults from that of the animal's body apbn which 
they are moulded. When, ſpinning, they twiſt thefr bo- 
dies into the form of . The cod is produted® by 
numberleſs circumvolutions and zigzags of the Tame 
thread. The ſilk is ſpun by an inſtrument ſituhated near 
the mouth of the inſect. The ſilky matter, before it is 
manufactured by the ſpinning inſtrument aa under 
the form of a gum almoſt liquid, Which I C gtained in 
two large reſervoirs contorted like the inteſtines of larger 
animals, and which terminate at the extremity bytwo 
parallel and flender, conduits: Each condyit furniſhes 
matter for one thread. The ſpinning inſtrument, as is 
evident, when viewed by the microſcope, unites the tuo 
in 10) ein tHreads 
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threads 8 Thus a thread of ſilk, which has the 
| nce of being ſimple, is in reality double, ang 
with great dexterity. Some writers, who delight in 
marvellaus;\aferibe'forefightto'the filk-worm in ſpiuning 
its cod. The filkwormy it muſt be acknowledged, 16 
as if t forefaw-the' approaching event. But the truth i; 
that; when theranimal has acquired its full growth, its te 
ſervoits of ſukſ are completely filled. It then ſeems to be 
ſtrongly ſtimulated to evacuate this glutinous matter. lin 
different movements and attitudes, while diſcharging the 
filk;/ produce thoſe oval bundles which clothe and orna. 
mant vaſt numbers of the human ſpecies. 
Another ſpecies of caterpillar conſtructs its cod in the 
form of a hoat with the keel uppermoſt; but it conſiſt 
not entirely of pure ſilk. The animal, with its teeth, de- 
taches {mall triangular pieces of bark from a buſh or a 
tree. Theſe pieces of bark it paſtes upon its body by 
means of a glutinous or ſilky ſubſtance, and they conſti. 
tute a principal part of its coc. | 
„Another ſpecies works alſo in wood, though not with 
art as the former. Its cod is compoſed entirely of 
ſmall irregular fragments of dried wood. Theſe frag- 
ments the animal has the addreſs to unite together, and 
to form of them ia kind of box which covers and defends 
its Whole body. It accompliſhes this purpoſe by moi. 
tening, for ſome moments, the of wood in its mouth, 
and chen attaches them to each other by a glutinous ſub- 
ſtanqe. Of this mixture the eaterpillat foxms a cod, the 
ſolidity of vrhich is nearly equal to that of wood. © 
j The moſt ſolitary of all inſects are thoſe who live in 
F the internal parts of fruits. Many of them undergo their 
metamorphoſis:in the: fruit itſelf; which affords them both 
neuriſument anil aifafe retreat. They dig cavities in the 
frait,: whack ſome of them either ine with filk, or ſpin 
ceds.Othera leave the fruit, and iretire to be trans 
ed in / the earth. eNOE£3717 in OL 311 nenen I 
Tbeumetamorphoſis of inſects has been regarded is 2 
ſudden operation, becauſe they often burſt their ſhell or fil- 
kychonerng quickly, and immediately appear furniſhed 
with wigs! But, by more attentive obſervation, it has been 
11 diſcovered, 
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Jiſcoyered that the transformation | of caterpillars is z 
ual proceſs from the moment the animals are hatched 
ill they arrive at a ſtate of, perfection. Mh, it may be 
iked, do caterpillars ſo frequently caſt their Jkins ? The 
new ſkin, and other organs, were lodgal under the old 
ones, as in ſo many tubes or caſes, and the animal retires 
om theſe caſes, becauſe they have become too trait. 
The reality of [theſe encaſements has been demonſtrated 
by a ſimple experiment. When about to,miult or caſt its 
kin, if the foremoſt legs of a caterpillar, are cut off, the 
animal comes out of the old ſkin deprived of theſe; legs. 
From this fact, Reaumur conjectured, that the ahryſali 
might, be thus encaſed, and concealed under the laſt ſkin 
of the, caterpillar. He diſcovered that the chryfalis, or 
rather the butterfly itſelf, was incloſed in the body of the 
caterpillar. The proboſcis, the antenna; the limbs, and 
the wings, of the fly are ſo nicely folded up, that they 
occupy a ſmall ſpace, only under the two firit rings of the 
caterpillar, In the firſt fix limbs of the caterpillar are en- 
caſed the fix limbs of the butterfly. Even the eggs of the 
butterfly. have been diſcovered in the caterpillar long be- 
fore its transformation. il, rr rt Ont 
From theſe facts it appears, that the transformation of 
inſets is only the throwing off external and temporary co- 
rerings, and not an alteration of the original form. Ca- 
terpillars may be conſidered as analogous to the fœtuſes of 
men and of quadrupeds: They ive and retei ve nouriſh«: 
ment in envelopes till they acquire ſuch a degree of per- 
tection as enables them to ſupport the ſituation/ta which! 
they are ultimately. deſtined by Natur. Pon wt. 
One would not readily believe that the excrementsr of 4 
butterfly ſhould be capable of exciting conſternation; in 
the minds of the people: But this event has frequently 
happened in different places and nations. Ann many 
other prodigies which have terriſied natiuna, Miπονε r 'of- 
load have been enumerated by hiſtorians, Thefe ſnowurb 
of blopd were ſuppoſed to portend great; and calanutous 
events, | as wars, the deſtruction of cities, andi the overs | 
throw of empires. About the beginning of . in the 
17.1608, one of theſe pretended ſhowers d blood / felt” 
| in 
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in the ſuburbs of Aix, and for ſeveral miles round. This 
| fed ſhower of blood, Mi de Reaumur remarks, 
would probably have been tranſmitted to us as à great and 
areal prodigy, if Aix had not then been poſſeſſed of , 
philoſepher, who, amidſt other ſpecies. of knowledge, did 
not. neglect the operations and ceconomy of inſects. Thi 
philoſopher was M. de Peireſc, whoſe life is written by 
Gaſſendi. This life contains a number of curious fact 
and obſervations. Among others, M. de Peireſc diſco, 
vered the cauſe of the pretended ſhower of blood at Aix, 
which had created ſo general an alarm. About the be. 
ginning of July, the walls of a church-yard adjacent wo 
the city; and particularly the walls of the ſmall vil 
in the neighbourhood, were obſerved. to be {potted with 
large drops of a blood- coloured liquid. The people, as 
well as ſome; theologians, conſidered thoſe drops as the 
operation of ſorcerers, or of the Devil himſell. M. de 
Peirefe, about that time, had picked up a large and beau- 
tiful chryſalis, which he laid in a box. Immediately after 
its) transformation into the butterfly ſtate, M. de Peireſe 
remarked, that it had left a drop of blood- coloured li- 
r on the bottom of the box, and that this drop, or 
e large as a French ſou. The red ſtains on 
the walls, on {tones near the highways, and in the fields, 
were found to be perfectly ſimilar to that on the bottom 
of M. de Peireſc's box. He now no longer heſitated to 
pronounce, that all thoſe blood - coloured ſtains, wherever 
they appeared, proceeded from the ſame cauſe. The pro- 


digious number of butterflies which he, at the ſame time, 


ſaw flying in the air, confirmed his original idea. He 
likewiſe obſerved, that the drops of the miraculous ran 
were never found in the middle of the city; that they ap 
peared only in places bordering. upon the country; and 
thats they never fell upon the tops of houſes, or upon walls 
more . the height to which butterflies gene 
rally riſe. What M. de Peireſe faw himſelf, he ſhowed to 
many perſons: of knowledge, or. of, curioſity, and elit 
bliſhed it as an inconteſtible fact, that the pretended drops 
of blood were, in reality, drops of a red liquor depoſited 
by butterflies. - | RECs 
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jo the fame cauſe M. de Perreſc*attributes ſome other 
towers of blood related by hiſtorians ; and it is, worthy 
remark, that all of chem are faid to have in 
he warm feaſons of the year, when butterflies: are moſt 
4umerous. Among others, Gregory of Tours mentions 
:hower of blood which fell, in the time of Childebert, 
in different parts of Paris, and upon a certain houſe in 
the territory of Senlis; and, about the end of the month 
of June, another likewiſe fell under the reign of King 
Robert. * | 

M. de Reaumur remarks, that almoſt all the butterflies 
which proceeded from different ſpecies of hairy caterpillars 
in his poſſeſſion, voided at leaſt one, and often ſeveral 
inge drops of excrement, which had the colour of blood. 
The hairy caterpillar that feeds upon the leaves of the elm- 
hee, after its transformation, emits drops, the colour of 
which is of a more deep red than that of blood; and, af- 
ter being dried, their colour approaches to that of car- 
mins. From another caterpillar of the elm, which is 
larger; and much more common than the former, pro- 
eds a butterfly, that, immediately after its transforma- 
tion, emits a great quantity of red excrement. This ſpe- 
dies of caterpillar, in particular years, is fo numerous, 
that it lays bare the whole trees in certain diſtricts. My- 
nds of them are transformed into chryfaliqs about the 
end of May or beginning of June. When about to un- 
ergo their metamorphoſis, they often attach themſelves 
to the walls, and even enter into the country houſes. 
l theſe-butterflies were all brought forth at the ſame time, 
ad flew in the ſame direction, their number would be 
ſufßeient to form ſmall clouds, to cover the ſtones, &c. of 
particular diſtricts with 'blood-coloured ſpots, and to con- 
inte thoſs who wiſh to fright themſelves, and to ſee pto- 
lies, that a ſhower of blood had fallen during the night. 
dome of thoſe hairy caterpillars which live in fociery up- 
on nettles, likewiſe emit an excrementitions matter of 'x 
red colour. A thouſand examples of the fame kind might 
de enumetated. Hence the notion of miraculous or por- 
tentous ſhowers of blood ſhould be forever baniſhet from 
de minds of men. ie 
| M m 
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would not have ſtid'fo much upon this ſubject, if 1 
Had not confidered it to be the duty of every man, when 
it js in his power; to remove popular prejudices, eſpecially 
when they have a direct tendency to terrify the minds dl 
men, and to cheriſn ignorance and ſuperſtition. | 
We not only read of ſhowers, but, what ſeems to be 
more -utiaccountable;' of fountains running occaſionally 
with blood inſteud of water. Sir David Dalrymple, ons 
of the Senators of the College of Juſtice in Scotland, 2 
gentleman not more diſtinguiſhed! by his learning and 
deep reſeareh;''than by his ſcrupulous integrity and pro. 
priety of conduct, relates, in his Annals of Scotland #, 
upon the authority of Hoveden and Benedictus Abbas, 
it, in the year 1184, A fountain near Kilwinning +, 
inithe ſhire of Air, ran blood for eight days and eight 
nights without intermiſſion. This portent had frequently 
Fappeared, but never for ſo long a ſpace. In the opinion 
Fot the people of the country; it prognoſticated the efu- 
fon of bod. Benedictus Abbas, and R. Hoveden, re- 
late the ſtory of this portent with perfect credulity. Be- 
I nedictus Abbas improves a little upon his brother; for 
che is poſitive that the fountain flowed with pure blood.” 
If Kilwinning, like Aix, had poſſeſſed ſuch a philoſopher 
as Peireſc, the redneſs of the water, it ever it did appear, 
would have received a moſt ſatisfactory explanation. 
Transformations are not peculiar to animals. All er- 
ganixeil bodies paſs through ſucoeſſive changes. Plants, of caul 
. eourſe; are not exempted from mutation. + What anamaz- 
ing difference between an acorn ahd-a-{tately oak? The alto! 
| ſeeds'of plants may be compared to the chryſalids of but- 
terflies. The ſeed, like the chryſalis, contains, in aunts 
ture, all the parts of the future plant. Theſe parts requie 
only time, and other circumſtances neceſſary to vegeta- 
un, fon their complete evolution! How different are the 
ſec d leaves from thoſe of the plume? Beſide the genen 
changes arifing from growth plants undergo a numbet 
of metamorphoſes from other cauſes. In northern cl- 
rates if we except a few ebergreens, trees, during in- 
wry Are entitely [tripped of their leaves. Inſtead of the 
otto % e OT un itt tent 28 | plealant 
C1944" Vol. 1, page 298, 8. + A Scottihh village. 8. 
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ſeaſant emotions excited by the variety of figures, move- 
ents, colours, and fragrance of the leaves, flowers, and 
Mit, during the ſpring and ſummer, nothing is exhibited 
1 winter but the bare ſtems and branches. In this ſtate, 
he trees of the foreſt have a lugubrious appearance, and 
remind us of death and of ſkeletons. | Very different are 
the emotions we feel in the ſpring, when the buds begin to 
burſt, and the leaves to expand. When ſummer ap- 
woaches, another beautiful change takes place. The 
towers, with all their ſplendour of colours, and ſweetneſs 
of favours, are then highly delightful to our ſenſes.  At- 
ter performing. the office of cheriſhing and protecting the 
tender fruit for ſome time, the flowers drop oft, and a 
new change is exhibited. When the flowers fall, the 
young fruit appear, and gradually grow to maturity, per- 
petually preſenting varieties in their magnitude, colour, 
odour, and flavour. When the fruit or ſeeds are fully 
ripe, they are gathered for the uſe of man, drop down 
upon the earth, or are devoured by birds and other ani- 
mals. After this change happens, to which all the others 
were only preparatory, the leaves begin to ſhed, winter 
commences, and the ſame ſeries of metamorphoſes go an 
during the exiſtence of the plant. 

The changes juſt now mentioned ate annual, and are 
ultimately intended to ſupply men and other animals with 
bod. But plants are ſubjected to changes; of form from 
cauſes of a more accidental nature. Varieties. or changes 
in the figure of plants are often produced: by ſoil, by-ſitu- 
ation, by: culture, and by climate. St ee 

A plant is compoſed of the bark, the liber, or inner 
circle, the wood, and the pith. The calyx, or cup, the 
corolla, or flower-leaves, the ſtamina, and piſtils, are 
only expanſions of the bark, the liber, the wood, and 
the pith. The petals of all flowers, in, à natural ſtate, 
re ſingle. But, when tranſplanted into gardens, many 
of chem, eſpecially thoſe which are furniſhed with nu- 
merous ſtamina, as the anemone, the popphs the peony, 
the ranunculus, the daiſy, the marigald, ions by . 
double, or rather multiply their flower - leaves without 
end. This change from ſingle to double, or monſtrous 

| flowers, 
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flowers, as they are called, is produced by too great 1 
— of nutricious juices, which prevents the ſub. 
ſtanee of the Hber from condenſing into wood, and tray, 
forms the flamina' into petals ; and it not unfrequenth 
ppens, that, when theſe doubleflowering plants ar. 
ommitted to a poor ſoil, they become drier, are rey, 
ced to their natural ſtate, and produce fingle flowers oyly, 
: Plants whicK inhabit the valleys, when tranſported to the 
tops of mouytitains; or other elevated ſituations, not only 
ket dwarfiſh,” but undergo ſuch changes in their ge. 
neral ſtructuire and appearance, that they are often thought 
0 belong to a different ſpecies,” though they are, in re. 
ality; only varieties of the ſame. Similar changes ate 
F . Alpine or mountain plants are cultivated 
mt e 649 1 mY , 1 | 

From culture and climate, likewiſe, plants undergo 
many changes. But this ſubject is ſo generally known, 
hat to enlarge upon it would bo entirely ſuperfiuous 
We ſhall only remark, that the older botaniſts, when 
— perteĩved the ſame ſpecies of plants growing in a 
, Xifterent'foil, or in a different climate, aſſume ſuch difle 
rent appearances, conſidered and enumerated them as dif 
tinct ſpecies.” But the modern botaniſts, to prevent the 
unneceſſary multiplication of ſeparate beings, have en- 
ea vdured to reduce all thoſe varieties ariſing from fortui- 

dus cirrumſtances to their original ſpecie. 
From theſe facts, and many others which might be 
mettioneid, it appears, that, in both the animal and ve- 
getable Kingdoms, forms are perpetually changing. Le 
minerat Kingdom is not leſs ſubject to metamorphoſis; 
but theſe belong not to our preſent ſubject. 'Thoug| 
Forms (continually change, the quantity of matter in in: 
variable. The fame ſubſtances paſs! ſucceflively into the 
three kingdoms, and conſtitute, in their turn, « mind: 
a plant; a6/ithſeR;' a reptile, a fiſh; u bird, a quadruped, 
e e, They chang or dee ce 
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they evacuate in different forms; and theſe eracnations 
mike ingredients in the compoſitions of ather bodies, as 
thoſe of inſets, whoſe, multiplication is progdigious, and 
fords a very great quantity. of organized mattes for the 
nouriſhment and ſupport af almoſt every animated being. 
Thus; from the apparently vileſt and molt — 
ſpecies of matter; the richeſt productions derive cheir ori- 
en. The moſt beautiful flowers, the mot. exquiſite fruits, 
and the moſt uſeful grain, all proceed from the boſom of 
corruption, The earth is continually beſtowing freſh 

gits upon us; and her powers would ſoon. be exhauſted, 
if what the perpetually gives were not perpetually. reſtored 
to her. It is a law of Nature, that all organized bodies 
fould be decompoſed, and gradually transformed into 
earth. While undergoing this ſpecies of diſſolution, their 
more volatile particles paſs into the air, and are diffuſed 
through-the atmoſphere. . Thus animals, at leaſt portians 
of them, are buried in the air, as well. as in the earth, 
or in water, Theſe floating particles ſoon enter into the 
compoſition of new organized beings, who are themſclyes 
deſtined to undergo che ſame revolutions, | This circula- 
tion of organized matter has continued ſince the com- 
mencement of the world, and will proceed in the fame 
courſe till its final deſtructioo eee 

Wich regard to the intemions of Nature in changing 
forms, a complete inveſtigation of them exceeds the 
powers of human reſearch. One great intention, from 
the examples above enumerated, cannot eſcape ohſerva- 
tion. In the animal world, every ſucceſſive. change is a 
new approach to the edlen of the individuals. Men, 
and the larger animals, ſome time after the age of pu- 
berty, remain ſtationary, and continue to, multiply their 
lpecies for periods proportioned to their reſpectivę ſpecies. 
When thoſe periods terminate, they gradually decay: till 
their final diſſolution. The ſame qbſeryatian. is applica- 
ble to the inſe& tribes, whoſe transformatigns ſtrike us 
vita wonder, The caterpillar repeatedly mgults, or caſts 
off its ſkin, The butterfly exiſted originally in the body 
of the caterpillar; but the organs of the: fty., were too 


oft, and not ſufficiently unfolded. It remains unfit, to 


encounter 
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encounter the open air, or to perform the functions of 
a perfect animal, till ſome time after its transformation 
into a chryſalis. It then burſts through its envelope, ar. 
rives at a ſtate of perfection, multiplies its ſpecies, and 
dies. All the changes in the vegetable kingdom tend 
to the ſame point. the proceſs of growing, they ae 


perpetually changing forms till they produce fruit, and 


then they decay. Some plants, like: caterpillars, gy 
through all their transformations, death not excepted, in 
one year. But others, like man and the larger animals, 
beſide che common changes produced by growth andthe 
evolution of different organs, continue for many year; 
in à ſtate of perfection before the periods of decay and 
of diſſalution arrive. But theſe perennial plants under. 
go, everycyear, all the viciſſitudes of the annuals. They 
every ear increaſe in magnitude, fend forth new leaves 
and branches, ripen and diſſeminate their ſeeds, and, 
during winter, remain in à torpid ſtate, or ſuffer a tem- 
potrary death. Theſe annual changes in trees, &c. have 
ſome reſemablance to thoſe of animals which produce at 
certain iſtated ſeaſons onlys e 


he diſtribution of life to an immenſity of ſucceſſive 


individuals ſeems to be another intention of Nature in 
changing forms, and in the diſſolution of her produc- 
tions Were the exiſtence. of individuals perpetual, or 
wereit prolonged for ten times the periods now eſtabliſh- 
ed liſe ſhould be denied fo myriads of animated beings, 
who enjoy their preſent limited portion of happinels. 
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ANV animals, as well as thoſe of the human ſpe- 
cies, are endowed by Nature with an architeQonic- 
faculty. This faculty is beſtowed on them for a number 
of viſe and uſeful purpoſes. It enables them to conſtruct 
proper habitations for concealing themſelves, for defend- 
ing them againſt the attacks of their enemies, tor ſhelter- 
ing and cherithing their young, and for protecting them 
from the injuries of the weat gen. 

All animals of the ſame ſpecies, when not reſtrained by 
accidental cauſes, uniformly build in the ſame ſtyle, and 
uſe the fame materials. From this general rule man i 
be excepted. Poſſeſſed of 'a ſuperior number of inftinas, * 
of which the reaſoning faculty is a reſultꝰ he can build 
in any ſtyle, and employ ſuch materials as his taſte; his 
fancy, or the purpoſes: for which the fabritk is intended, 
ſhall direct him. A cottage or a palace are-equally with 
in the reach of his powers. In treating of this ſubject, 
ve mean not to trace the 9 of human architecture, 
vhich, iu the earlier ſtages of ſociety, is extremely rude, 
but to conſine ourſelves to that of the inferior tribes of 
animated beings. +687 'vh.- tt 
With regard to Quadrupeds, many of them employ no 
kind of architecture, but live continually, and bring forth 
their young, in the open air. When not under the im- 
mediate protection of man, theſe ſpecies, in rough or 
ſtormy weather, ſhelter themſelves among trees or buſhes, 
retire under the coverture of projecting rocks, or the ſides 
of hills oppoſite to thoſe from which the wind proceeds. 
beide theſe arts of defence, to which the creatures are 
Ha prompted 
See Chap. V. Of Inſtindt. 8. 
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them, during the winter months, with a double Portion 


| fleſh bread, fruit, roots 2 inſects, &c, They 
O 


the end of geptember, or the beginning of October, 
r 


the declivity of the mountain. This branch is a kind of 


_ theanimals; and the other, which riſes above the princi 
pal apartment, is uſed for coming in and going out. The 
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prompted by inſtin& and experience, Nature furniſhes 


of long hair, which protects them from cold, 
affaults of the * ec . 
Of the quadrupeds that make or chõoſe habitations f 
themſelves, ſome dig holes in the earth, ſome take refu 
in the cavities of decayed trees, and in the clefts of wy 4 
and ſome ly conſttuct cabins, or houſes. But, the 
artifices the mploy, the materials they uſe, and the 
ſituations they ſelec, are ſo various, and ſo numerous 
that our plan neceſſarily limits us to à few of the mor 


. » 1 
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. Alpine marmot is a quadruped about ſixteen inches 
in length, and has a ſhort tail. In figure, the marmotz 
have ſome reſemblance both to the rat and to the bear, 
When tamed, they eat every thing preſented to them, a 


delight in the regions of froſt and of ſnow, and are only 
to be found on the tops of the higheſt mountains. Thee 


animals remain in a torpid ſtate during winter. About 


y retire. into their holes, and. never come abroad again 
till the beginning of April. Their retreats are formed 
with much art and precaution. With their feet and claws, 
which are ene adapted to the purpoſe, they dig the 
earth with amazing quickneſs, and throw it behind them. 
They do not make a ſimple hole, or à ſtraight or winding 
tube, but a kind of gallery in the form of a I, each 
branch of which has an aperture, and both terminate in 
4 eapacious apartment, where ſeveral of the animals 
together. As the whole operation is performed on the 
declivity of a mountain, this innermoſt apartment is alone 
horizontal, Both branches of the Y are inclined. One 
of the branches deſcends under the apartment, and follows 


aquedu&t, and receives and carries off the excrements of 


place of theit_abode is well lined with moſs and-hay, d 
which they lay up great ſtore during the ſummer. e 
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we ſocial animals. Several of them live together, and 
work in common when forming their habitations. Thi- 
ther they retire during rain, or upon the approach of dan- 

One of them ſtands centinel upon a rock, while the 
others gambol upon the graſs, or are employed in cutting 
it, in order to make hay. If the centinel perceives a man, 
an eagle, a dog, or other dangerous animal, he alarms his 
companions by a loud whiſtle, and is bann the laſt that 
enters the hole. As they continue torpi@Guring winter, 
and; as if they foreſaw that they would then have no oc- 
cafion for victuals, they Tay up no proviſions in their apart- 
ments. But, when they feel the firſt appfoaches of the 
leeping ſeaſon, tifey ſhut up both paſſages to their habi- 
tation; and this operation they perform with ſuch labour 
and ſolidity, that it is more eaſy to dig the earth any where 
elſe than in ſuch parts as they have thus fortified. . At 
this time they are very fat, weighing ſometimes twenty 
pounds, They continue to be plump for three months ; 
but afterwards they gradually decline, and, at the end of 
winter, they are extremely emaciated, © When ſeized in 
their retreats,” they appear rolled up in the form of a ball, 


and covered with hay. In this ſtate, they are fo W 


that they may be killed without ſeeming to feel pain. The 
hunters ſelect the fatteſt for eating, and keep the youpi! 

ones for taming. Like the dormice, and all the other 5 
mals which fleep during winter, the marmots are revived 
by 2 gradual and gentle heat : And it is remarkable, that 


thoſe which are fed in houſes, and kept warm, never be 


come torpid, but are equally active and hvely 
whole year. | | hes ate eh" 
We ſhall now giva a ſhort account of the. operations 
aud architecture of the beaver. This amphibious qua- 
druped is about three feet in length, and its tail, whict 
is of an oval figure, and covered with ſcales, is eleven 
inches long. He uſes his tail as a rudder to direct hi 
courſe in the water. In places much fr uented by man, 
the beavers neither aſſociate nor build Babhanial But, 


Ki ths 


in the northern regions of both Continents, they alem 
dle in the month of June or july, for the ei 4 
ting into ſociety and of building à city. From all 
Nn | | 
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quarters they arrive in. numbers, and ſoon form a tr 
of two or three hundred. The operations and architec. 
ture of the beavers are ſo well deſcribed by the Count 
de Buffon, that we ſhall lay it before our readers Nearly 
in his own words. The place of rendezyous, he remarks, 
is generally the ſituation fixed upon for their eſtabliſh. 
ment, and it is always on the banks of waters. If the 
waters be flatgarid ſeldom. rife aboye their ordinary level, 
as in lakes, beavers make no bank or dam. But in 
rivers or brooks, where the water, is ſubject to riſings and 
 fallings, they build a bank, which traverſes the river 
from one ſide to the other, like a ſluice, and is often from 
80 to 100 feet long, by 10 or 12 broad at the baſe. This 
pile, for animals of fo ſmall a ſize, appears to be enor. 
mous, and preſuppoſes an incredible labour *. But the 
ſolidity with which the work is conſtructed is ſtill more 
_ -aſtoniſhing than its magnitude. The part of the river 
where they erect this bank is generally ſhallow. If they 
find on the margin a large tree, which can be made to 
fall into the 'river, they begin, by cutting it down, to 
form the principal baſis of their work. This tree is often 
' thicker than a man's body. By gnawing it at the bottom 
wiel their four-cutting teeth, they in a ſhort time accom- 
pfliſh their purpoſe, and always make the tree fall acroſs 
"he ricer. They next cut the branches from the trunk 
do make it lie level. Theſe operations are performed by 
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them at the lame time, travetſe the banks of the river, 
und cut down ſmaller trees, from the ſize of a man's leg 
to that of his thigh. Theſe they cut to a certain length, 
fteſs chem into ſtakes, and firit drag them by land to the 
margin of the river, and then by water to the place where 
ehe building ih carrying on. Theſe piles they ſink down, 
and — branches with the larger ſtakes. In 


2 r diffieplties arg to be ſur- 
- i}; Inzorder. to dreſs theſe Me eh. and to pot chem 
in A Stuatiun acanly. perpendicular, ſome, of the beavers 
ce of the: river, or a inſt. the, croſs tree, 


oY The largeſt beavers weigh only 30 or 60 pounds, S. 
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in the bank by ſudden or violent inundations, they know 
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athers plunge to the bottom, and dig boles with their 
bre · feet to receive the points, that t may ſtand on 
end. When ſome are labouring in this manner, others 
bring earth, which they plaſh with their feet, and beat 
arm with their tails. They carry the earth in their 
mouths, and with their fore-feet. They tranſport earth 
in ſuch quantities, that they fill with it all the intervals 
between the piles. Theſe piles conſiſt of ſeveral rows 
of ſtakes, of equal height, all placed oppoſite! to each 
other, and extend from one bank of the river to the 
other. The ſtakes facing the under part of the river are 
placed perpendicularly; but thoſe which are oppoſed to 
the ſtream flope upward to ſuſtain the preſſure of the 
water; ſo that the bank, which is ten or twelve feet wide 
at the baſe, is reduced to two or three at the top. Near 
the top, or thinneſt part of the bank; the beavers make 
two or three floping holes, to allow the ſurface- water to 
eſcape. Theſe they enlarge or contract in proportion as 
the river riſes or falls; and, when any breaches are made 


how to repair them when the water ſubſidess: +11} | 
Hitherto all theſe operations were performed by the 
united force and dexterity of the whole community. 
They now ſeparate into ſmaller ſocieties, who, build ca- 
bins or houſes. Theſe cabins are conſtructed upon piles 
near the margin of the river or pond, and have two open- 
ings, one for the animals going to the land, and the 
other for throwing themſelves into the water. The form 
of theſe edifices is either round or oval, and they vary 
in ſize from four or five to eight or ten feet in diameter. 
Some of them conſiſt of three or four ſtories. Their 
walls are about two feet thick; and ure raiſed perpendi - 
cularly upon planks, or plain ſtakes, which ſorve both 
for foundations and floors to their houſes. When they 
conſiſt of but one ſtory, they riſe perpendicularly a few 
feet only, afterwards aſſume a carved- form, and termi- 
nate in a dome or vault, which anfwers the purpaſe of 
4 roof. They are built with amaaing ſolidity, and: neatly 
plaſtered with a kind of ſtucoo both within aud without. 
ln the application! of this mortar the tails of ny 
rve 
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ſerye;for.trowels,: and. their feet for plaſhing. Their hoy. 
ſes, are impenetrable to xain, and reſiſt the moſt impetuous 
winds. In ther conſtruction, they employ different Ma- 
terials; as wpod, ſtone, and a kind of fandy earth, which 
is not liable to be diflolved in water. The wood they 
ule-s genetally-of:the light and tender kinds, as alder, 
poplars, and willows, which commonly grow on the 
banks of: riyarsy and are more eaſily barked, cut, and 
tranſpatteda un the heavier and more ſolid ſpecies of 


timber. Thepnaways begin the operation of cutting 


trees at d faot! o foot and a half above the ground: 


They dabour.in-a ſitting poſture; and, beſide the conye. 
niende of, this / paſture, they enjoy the pleaſure of gnay- 
ing\perpetually-the bark and wood, which are their fa. 
vourite ood; Of theſe proviſions they lay up ample ſtores 
in their cabins ta / ſupport them during the winter. Each 
cabin has nits, on magazine, which is proportioned to 


theinumber off its inhabitants, ho have all a common 


F - 
- 


; bins. Ru 


righefto ſthenſtore, and never: pillage their neighbours, 
Dome! vilages are compoſed of twenty or twenty-five ca- 
t theſs large eſtabliſhments are not frequent; 
and ſhe tepublics ſeldom exceed ten or twelve 
families, of cvihich each have their own quarter of the 
village; their mi magazine, and their ſeparate. habita- 
tim The fmalleft:eabins contain two; four, or ſix, and 
the darigeſt-erghteen, twenty, and ſometimes thirty bea- 
vers. HA to males and females, they are almoſt always 
quali paired.. Upon a moderate computation, there. 


fote tlie ſoeitty as often cempaſad af 150 or 200, who 


allzo at nt, Jabour jointly in raiſing; the great public 
building, and aſterwards, in ſelect tribes or companies, 


in making particular habitationt. In this ſociety, how- 
 evet{artunerous, an univerſal peace is maintained. Their 
. un ermented- by gommon labours; and it 1s perpe- 


by! -mntual donvenieney, and the: abundance of 
projafGons which they! amaſs and confime together. A 


ſimple taſtd madarate appetites, and an averſion to blood 
| arith carnagt, onder them deſtitute of the ideas of rapine 
anBrat vf Firiendsitowadh other, if they have any o- 


1 how to avoid them. When 
© 569 danger 
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anger approaches, they advertiſe one another, by ſtri- 
ne their broad tail on the ſurface of the water, the 
ie of which is heard at a t diſtance, and reſounds 
through all the vaults of their habitations. Each indi- 
vidual, upon theſe occaſions, conſults his on ſafety; 
ſome plunge into the water; others conceal themſelves 
vithin their walls, which can be penetrated only by the 
tre of heaven, or the ſteel of man, and which no ani- 
mal will attempt either to open or to ownufrnn. Theſe 
retreats are not only ſafe, but neat and commodibus. The 
foors are ſpread over with verdure: The branches of 
the box and of the fir ſerve them for carpets} upon Which 
they permit not the ſmalleſt dirtineſs. The window that 
faces the water anſwers for a balcony to receive the freſh” 
ur, and for the purpoſe of bathing. During the greater 
part of the day, the beavers ſit on end, with their head 
and the anterior parts of their body elevated, and their 
poſterior parts ſunk in the water. The aperture of this 
window is ſufficiently raiſed to prevent its being ſtopped 
up with the ice, which, in the beaver climates, is often 
two or three feet thicx. When this accident happens; 
they ſlope the ſole of the window, cut obliquely the Ken | 
which ſupport it, and thus open a communication witty 
the unfrozen water. They often ſwim a long way under 
the ice. The continual habit of keeping their tail and 
poſterior parts of their body in the waterꝭ appears ta have 
changed the nature of their fleſh; for that of their) ante- 
rior parts, as far as the reins, has the taſte and conſiſtence 
of the fleſh of land-animals; but that of the tail and 
poſterior parts has the odour and all the other qualities 
of fin. The tail, which is a foot” long; an inch thick, 
and five or ſix inches broad is a gehuine portion of u 
fit attached to the body of a quadruped: It is wholly 1» 


covered with ſcales, and below the ſtales with a ſkin peru 


fectiy ſimilar to that of large fiſhes. 4'In September, the 
beavers: collect their proviſions of hark «nd of (woods; 
Till the end of winter; they remain i their cabling, en- 
oy che fruits of their labours, and taſtb the. ſweets? df: 
domeſtic happineſs. This is their time of repoſe, ant! 
lbeir ſeaſon of love Knowing and loving one another}: | 
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each couple unite, not by chance, but by taſte and a 
ſeleiva.”.' The females bring forth in the end of v 


a Inter 
1 two or three at a time, 1 
tlas period they ate left by the males, who retire _— 4 
country to enſoy the pleaſures and the fruits of the {pring - 
hey return occafiontlly, however, to their cabins; bu BW © 
dwell there no more. The mothers continue in the ©. 5 
bins, and are occupied in nurſing, protecting, and rex. 1 
ing their young,; which in a few weeks are in a condition n 
do bello iheir dams. The beavers afſemble not again . 
till autumn; unleſs their banks or cabins be injured by 
inundations; for, when' accidents of this kind happen, ” 
they ſuddenly collect their forces, and repair the breach- 
es that have been 'made. © ut 
This account of the ſociety and operations of beavers, 
however marvellous it may appear, has been eſtabliſhed 2 
and confirmed by ſo many credible eye - witneſſes, that it cal 
is impoſſible to doubt of its reality. © 
The habitation where moles depoſit their young meris Wilſ ;- 
a particular deſcription ; becauſe it is conſtructed with " 
peculiar intelligence, and becauſe the mole is an animal 1 
with Which we are well acquainted. They begin by rail. nt 
ingithe earth, and forming a pretty high arch. They 
leaue partitions, or'a kind of pillars, at certain diſtances, 10 
beat and preſs the earth, interweave it with the roots of an 
plant; and render it fo hard and ſolid, that the water % 
cannot penetrate the vault, on account of its convexity 8 
and mneſs. Tlley then elevate a little hillock under the Fe 
principal arch; upon the latter they lay herbs and leave ; 
for u bed to their young. In this ſitdation they are above 10 
the leveb of the ground, and, of courſe, beyond the reach Fy 
of ordinary inuidations. They are; at the ſame time, de. oy 
fendled from the'tains by the large vault that covers the th 
internal one: upon the convexity of which laſt they rel a 
along with their young. This internal hillock is pierce! . de 
on all fides with floping holes, which deſcend ſtill lower, ra 
and.ſebre-ay ſubterrancous'p for the mother to ge v. 
in queſt of ford for herſelf amd Her o ing Theſe by- of 
paths are benten and firm, extend about twelve or fifteen roc 
aoes}-andiiffue from the principal manfian fle ene 
nes ont 16 Non to ves af! ee "2 CENT: 
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zenter. Under the ſuperior. vault welikewiſe ud. ve. 
mains of the roqts of the meadow ſaffron, which ſeem to 
he the firſt food | given to the young From this deſcrip+ 
jon it appears, that the mole neyer comes abroad but at 
conſiderable diſtances from her hahitationhn. Moles, like 
the beavers, pair; and ſo. lively and reeiprocal an attach - 
nent ſubſiſts between them, that they ſeem to diſreliſm 
ill other ſociety. In their dark abodes thay 722 the 
placid habits of repoſe and of ſolitude, & MY ant of ecuring 
themſelyes from injury, of almoſt inſtantaneouſly: 
m aſylum or habitation, and of procuring a plentiful ſub- 
ſſtence without the neceſlity of going abroad. They ſhut 
up the entrance of their retreats, and ſeldom leave them, 
uleſs compelled hy the admiſſion of water, or has their 
manſions are demoliſhed by ar. 1 194990! 
The nidification ↄf Birds has at all tines: def 
called forth the admiration, of mankind. In general, the - 
reſts of birds are built with an art ſo exquiũte, that an 
eract imitation of them exceeds all the powers of human 
kill and induſtry. Their ſtyle of architecture, the mate“ 
rials they employ, and the ſituations they ſelect, are ay «- 
rarious as the different ſpecies. .,, Individuals of the ſumg 
ſpecies, whatever region of the. globe they inhabit, cue 
ck the ſame materials, arrange and conſtrutt. them in the 
ſame form, and make choice o ſimilar ſituations for erct- 
ing their temporary habitations; far the peſts aß birds 
thoſe of the eagle-kind excepted, after he young have 
come to maturity, are forever ahandoned; by the: parents. 
To deſcribe minntely the neſts of high wonkd ben wa * 
attempt. Such deſcriptions could not.convey-an adequate 
idea of their architecture to a perſonMhO had never lern 
one of thoſe beautiful and commodipus habitation; which: 1 
even a ſtoniſh and excite the amazemęn m 2m nen bin F 
The different orders, Ra 5775 ex —.— n 
the materials andl ſtructure, of their 10 Tinlhote \ i 
pacioge THe arg. in, general. rude, and compoted -ob':: 
ure rde 25 en, beste, B ut Wepa ni 


bſtances.., Theytbuildindlorateds; 
eee caltles and-toners and im 
he atery or neſt of the eagle 


«her 7 Bk retirements, 
18 
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— 3 not. hollow, like thoſe of other birds 
| & e their neſt betweeg 


0 five or fix feet 

von ae. end, and theſe are 
and heath. Anes 

of. Derbyſhire, which 

96, Anne: It was 

n the edge of a 

was a layer 

of heath, and upon the 

upon 12 one young, and an 
—.— them a ab are, and 2 heath- 
was. about two yards ſquare, and had 

a) [Bur 15 butcher- birds, or ſluikes, 
eagles. and hawks, dul 
but es, and aper 


144 det of Pies i in the ing 


ds, are extremely irre. 


* ſtrueure is N. 


— ee 
hole IT SN 


5 x by this contrivance, are ended fon 


* 4 the air, rain, cold, Kc. That the 1 
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gay have a ſoſt and warm bed, ſhe lines the inſide of the 
el with feathers, down, and cobwebs. © The ſides and 
roof are compoſed of moſs and woot ihterwhvetr in the 
noſt curious and artificial manner. <\#3 

In treating of inſtinct, it was mention: FSR 
climates, many ſmall birds ſuſpended their neſts on tender 
wigs of trees, to prevent them from being deſtroyed 


ert the monkeys. In Europe, there are only three birds whic 
are build penſile neſts, namely, the common ori =; the pus 
8 fu pendulinur, or hang titmouſe; and anbther penile 
l 


delt, belonging to ſome unknown bird, was lately diſco» 

del by Mr. Petinant; near the houſeof Blair-inArhole, 

in the north of Scotland. In a ſpruce 'fir-tree,?' Mr. 
Pennant remarks, Was a hang-neſt of ſome unknown 
'bird, ſuſpended at the four corners to the bo At 
was bpen at top, an inch and a: half diameter, and two 
455 the ſides and bottom thick; the 


' worſted, and birch bark, lined with feathers +; 
es, Me. Pennant, in His Hiding „gives the fallow- 
il ing curious account of the manner in Which the motacilla 


ſitoria; or tailor · bird, builds its neſt; © Had providence; 
Mr. Pennant remarks, © left the feathered tribes unend ov. 
ed with any particular inſtinct, the birds of totrid 

zone would have built their neſts in uarded 


| ' manher 48 thoſe of Europe; But there the leſſer 

bly 'baving a certain . of — — rnrr 
br them, and of their own weakneſs; ſuſpend their-neſts'at 
n ' the extreme btanches of the tenz I= 8 
» ' of inhabiting a climate replete with 


' ther young; with ſnakes that ewine up 
"the trees, and apes that are 
prey; but, heaven ; inſtructed, . 
iche dne, and the activity of the other. he brute c. 
(ihn are more at enmity. with one urjothier can in othe? 
' climates; and the birds are exert un 
in placing their Kftle brobds but of res > 1 
„ invader, yr orator gr 
"ferent means; ſome form their -penfile of 
jr, dep and open ar; oats thn ein in the 

00 44. «>. AY be 
— I N d. Nd. 164. Fe 


* 2 _ — — — — ” 
— — — 
„ 0 — 
+ » 


only, but niſo:ting:dovesy lars, finches. + I myſelf, with 


ddl Leverbhavebor induced tobelieve that ſuch athin 
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*:fide; aud others, till Dre cautious, with an entrance 
the very bottom; lodge near the — 
Hut the tatlor- bird to have er diffidence than 


vahy of the others: It will not traſt its neſt even to the 
* bf al lender teig, but makes one more ad. 
0 Ging it to the leaf itſelf. It pick 
2 aud, furpriſing to relate, fews it to the 


fide-of a” ats-flender bill being its need 
- — her 7. ng h, 


tine fibres, tha lining feathers, pol, 


| mer; and on Its eggs are wllite, the colour of the 


bird Might yellow its length! three inches; its weight 

:*aby-\three- fixteenths: of an ounbe ; ſo that the mate- 
ul ef the neſt i and its own ſe, are not likely to 
draw. don a habitation mee ſo Light a tet 
Kurs 10H Rig item LiAgnoad 1 1's 


ird dfrkegiiliiaatcorsor kind * their 
on the „Some of them a kind-of bol 
the ſearth and lind it with —— or ſtraw. 


nel u üngulatf, hough u weil atteſted fact, that the 
*euckow Hrakes ind neſt, and neither hatches nor feeds her 
. :64Dhe hedg „ ſays Mr. Willougb. 
, ice cuchewes nurſe; but not the hedge-4parrov 


many athershave fee a wug - tail feeding a euc 
- bono 5 Fhe'rackow 3 neſt; — 
£ find thench ibi ſotho little bird, ſhe either devours or 
Sdueſtioys thid there ſinds and; in the room thered!, 
nb da F her dun; and ſo fonſakes it. The filly bird re. 
#2 ſits mt his egg, hatehis it, and, with a great deal 
to dare und toi, b feeda, and cheriſhes the young 
Aruck e for her ou, until it be grown up, and able to) 
tand haft for itfalf. Which thing ſcems ſo {trange, mor- 
A ſtrbusz And. abſurd; that for my part I cannot ſufficient!) 
„e fonder tiere ſhould beſuth an example in Nature; hof 


Iburg bus eln fle %o ue n ages fg i had 
Nee. the bit be ile baiks of e 


c 


heſt of this bird is . in the = Muſeum, 8. 
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(ad been done by Nature's inſtinct, had Inet with mine 
eh -0pn eyes ſeen it. For Nature, in other things, is WARM 
thn BW « conſtantly to obſerve one and the fame lw and order, 
the (agreeable to the higheſt reaſon, and prudencs!;- whichin | 
ad. this caſe is, that the dams make neſts for 'themdelves,. x 
ich «need be, fit upon their on egga, and bring up their own 
the (young after they are hatched.*;' This oconamy gin the 
ale, titory of the euckow . ĩs not only ſingular, but ſeems: to 
old contradict one of the moſt univerſal laws eſtabliſned among 
the WW wimated beings, and particularly among the feathered 
igbt rides, namely, the batching and rearing of their offspring. 
ate- dull, however, like the oſtrich in very warm (climates, 
to though the cuckow neither hatches nor feeds her young, 
ten. he places her eggs in ſituations where they are bath hatch- 
ed and her offspring brought to maturity. Here the ſtu- 
88. ridity-of the one animal makes it à dupe tothe zapine 
2" and chicane of the other; for the cuckow always: deſtreys 


the eggs of the {mall bird before the. depoſits her on. 
Moſt of the paſſerine or ſmall binds build-their neſts in 
hedges, ſbrubs, or buſhes ; thought ſome oft them, as 
the lark and the goat- ſucker, build upon the; ground. 
The-nefts of ſmall birds are more delicate in their ſtruc- 
ture and contrivance than thoſe of the larger kinds As 
the ze of their / bodies, and JAiewiſe that of heir eggs, 
ae ſmaller, the materials of which theirineſts are compoſ- 
ed are generally warmer. Small bodies retain heat 2 
ſhorter time than thoſe which are large Hence th eggS 
of ſmall birds require a more conſt ant ſupply o heat than 
thoſe of greater dimenſions. Their meſta, accordingly, 
wre built proportionally warmer and deeper, and they are 
lined with ſofter ſubſtances; The larger birds, of courſe, 
can leave their eggs for ſome: time with impunityq: but 
the fmaller kinds fit moſt aſſiduouſſy; for, when the fe- 
male is obliged to go abroad in queſt of food the: moſt is 
always occupied by the male. When a feſt ii finiſhed, 


nothing can exceed the dexterity of both male and female 
in concealing it from the obſervation oi man, and ofrother 
deſtructtye animals. If it is buitt in buſhes,” the 
branches are diſpoſed in ſuch a manner as td Ude 1. gn. 
| | 4 09-48, 0) Ul e att e ore a bud ant to fir tirely 7 


O94 I 


„ Willoughby's Ornithology, pag. 98. ET 
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tirely from view. To. eoneeal her retreat, the chaflgt 
covers the outſide of her neſt with-moſs, which is con; 
monly,of the ſame colour with the bark of the tree on 
which ſhe bude The common ſwallow builds its ne 
onthe; tops:of ehimneys y and the martin attaches hers 
te the cornersſof (windows; or under the eaves of houſes 
Beth employ the ſame materials“ The neſt is built with 
ad well tempered by the bill, and moiſtened with water 
maker ith mate firmly cohere; and the mud or clay is 
t Meilh frtner by @ mixture of ſtraw or graſs. Within 
— lined with feathers. Willoughby, on the au; 
f [oh Bontius, informs ue,“ That, on the ſea-coaſt 
* of the kingdom of China, a fort of ſmall party-coloured 
birds, of thei ſhape of ſwallows; at a certain ſcaſon of 
{the year, viz. their breeding time, come out of the mid- 
and country to the rocks; and from the foam or froth 
5 of the ſen water daſhing and breaking againſt the bot- 
e of the rbcks, gather a certain clammy, plutinou; 
Matter, ptrechiance the ſperm of whales, or other fiſhes, 
{ol which-theyibuild/their neſts; wherein they lay their 
eggs, and hateh their young. Theſe neſts the Chinele 
Ape fromsthe rocks, and bring them in great numbers 
Santo che Eaſt- Indies to ſell; which are eſteemed by glut 
tens great delicacies, whit, diſſolving them in chicken or 
< mutton broth; are very fond of them, preferring them 
far before oyſters, muſhrooms, or other dainty and lic- 
£-kerith+ s which 'moſt- gratify the palate. —Theſe 
$,gaoſe-egg, and of à ſubſtance; reſembling iſinglaſs — 


| „ +} 2 >< *&tx* * 
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Serre 


* 
+» 


Ines 19 * „ {wv fr , * Nen * 7 

ae $13 ff 5 4 4 4 1 \ ant TY 4 
ee Orhithology, pag. 216. 8. be reader, who is defirow 
ol recei vi 5 ( 


ving futther:hnformation' on this curious Tubje8, may amuſe himſelf by 
conlling the Os | wag yea the Pn renew „end Kampfe n be 
rithles Exotica, pag. 93. Kircher alſo reſers to 8 r P. Dame! 
Bartahds 20 N Philippus as; Who have boch malle metion of tbeſe ele. 
1 thar of the China Illuſtrata ſaya, that ſome of the birds be 
d theſe neſts are perrows, r that others reſemble bonus. Lone 
ver perefed Si Naber work, br thoſe of th two 
names Þ have joſh mentioned, ſecme to ſuppoſe; that'd! 
ene er ce e . 
t 1s deſenbed and, figured in the Herbarun 4 
4 nt u the Orne, 
page 40. t. 46. fl f 4. 
et 


by 
* 


nch iet of the — -footed water. ſowls vr wad ers A 

hy their eggs upon th grund. aut 1 
e on dommon heron build large neſts in trek „ande 

Nel wigs and other coarſe materials; arid the, Mors ufd 
her churches," or on the tops of houſes. Mn pbofiehe web 
uſes, footed fowls- lay their eggs likewiſe on hj,,⁶c round, is 
with the terns, and ſome of the gulls and metganiers? nüt 
rater docks pull the doww from. 2 own breaſts:2toi afford u 
* ö warmer and more comfortable bed for their wor — he 
thin auks, the guillemors, ànd the puftins of coal 


au. their eggs on the naked ſhelves of high rocks. Ine 2 

oalt guins, fo 2 the ſame purpoſe, dig large and: deep hots 

Ired inder ground. 4p te mt © err nt. 3 40 mobymniz 03-16 ? 

1 of It is not unworthy of remark, that birds uniformly 

nid: the dimenſions' of their neſts to the number 
oth ad ſize of the young to be produced. ere 99 oro if 
Dots lays nearly a determined number of eggs But, if one 


be each day abſtracted from the neſt, bird continues 
to ay daily more till her number is completed. Dr. Liſ⸗ 
ter, by this 1 a fealldwclapus leſs thari 
nineteen eggs La dong bw! aus ? 
The habitations of Infefts are next to''be''conſfidered; 
On this branch of the ſubject, we ſhalt firſt give ſomẽ 
examples of abodes conſtructed by ſolitary-workers, and 
next of thoſe — — are executed by alſocia⸗- 
ted numbers. un, wütete 187. 
In ſeveral * ports ofnhitowork; and purtieular- 
Irie the chapter upon Inſtinct, the reader will ind ſome 
inſtances of the ſkilland induſtry exhibited· by inſects for 


Theſe it is unneceſſary to repeat. We ſhall therefore pro- 


There ate ſeyeral ſpecies of bees Aenne by the 
appellation of . M becauſe — * o not aſſociate bu 
carry on any operations. Of this kind is the 
en- hee, ſo calle rer it builds a: habitatian com 
of ſand and mortar. The neſts of . 


e 


Wr 


ance of irregular prominences ariſing from dire 
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the convenient lodging and protection of their young. 


cred to give ſome examples of a different kind er % 


the walls of houſes, and, when finiſhed,” Dave be appett, 


e 
*cidentally*thrown CTY _— 
ones. 
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i altthe{r metamorphoſes. In conſtructing this neſt, which 


| —— — yard The neſt to be conſtructed 
* 


With her teeth, which are as large and as ſtrong as thoſe 


| het oth he throws out a viſeid hquor, with which 


this manher ſhe labours inceſſantly till the whole cells an 


in dimenſtens. Before they are covered, their figute tt 
ſembles thut of a thimble. She never begins to make # 
Torond till the firſt be finiſhed. Each cell is about an {oct 
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tborſed; Th are not ſo femarkable 8 
attract attention; but; when the external coat i; remon. 
ed, their ſtrudture is diſcovered to be truly admirable 
Phi neerior/ part conſiſts of an aſſemblage of different 
cells; each of which affoxds a convenient lodgement h 
a White worm, pretty familar to thoſe produced by the 
honey-bee- Here they remain till they have undergone 


i work of great labour and dexterity, the female is the 
ſole operator) She receives no aſſiſtance from the male, 
The manner in which the female maſon-bees build thei 
neſts; is the moſt curious branch of their hiſtory, 

After chooſing a part of a wall on which ſhe is reſolr. 
6d-toifix an habitation for her future progeny, ſhe goes 


onſiſt of a fpecies of mortar, of which ſand is the 
bass! She knows, like human builders, that every kind 
of dind is not equally proper for making good mortar, 
Sh& goes, therefore, to a bed of ſand, and ſelects, grain 
grain, de kind which is beſt to anſwer her pu 


af tlie honeybee, the examines and brings together fe. 
veral grains. But ſand alone will not make mortar. Re 
woufſe: muſt be had to a cement ſimilar to the ſlacked lime 


einployed by maſons . Our bee is unacquainted with lime, 
bur mne poſſeſſes un equivalent in her own body. From 


oe > on mo ws as wes we. £92223 ES S =. 


the: moiltens rhe firſt pitched upon. To this grain 
the' cements 4 ſecond, which ſhe moiftens in the ſame 
Manner, and te the former two ſhe attaches a third, and 
40 eng tilt e Aas formed a maſs as large as the ſhot uſv- 
Ay employed to kill hares. This maſs ſhe carries off in 
her teeth 40 the place ſhe had choſen for erecting ber 
welt, ui makes it the foundation of the 'firſt cel. In 


eompleted;/a work which is generally accompliſhed in 
Ee or be days. All the cells are fimilar, and nearly equa 


1 


high, 


AT. 
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the. ſtill ; and more compact cover which i 
ar ape. laſt it eſcapes. into the open air _ 
n ſhoxt time, conſtructs a neſt of the fan 
kind wich that which the mother had made. To all theſe 
Du Hamel, Reaumur, and many other vaturaliſt 
cradit and reputation, Rave been repeatedly eye. vit 

„ Ab 3488 > 

n the 8 of the terials with which the 
ſon-bee conſtructs her neſt, from the induſtry and dex. 
— ſhe employs to projet het progeny from enemies 
every kind, ane ſhould. naturally imagine that the 
Young worms merarin perfect ſafety, and that their caſtle 


ly, impregnahle. But, notwithſtanding all theſe fayout- 


precautions, the. young. of the malon-bee are often 
725 28 ee eee d o 
inge ects, y the name of ichneu- 
mon flier. Theſe flies, when the maſon- bee has nearly 
completed.,a..cell, and filled. it with provifions, depoſit 
their gym eggs in her cell. After the eggs of the ichneu- 


mp ſſies ate hatched, their worms devour not only the 


ns laid up by the maſon- bee, but even her pro- 
Seny whom ſhe had, labaured ſo hard, and with ſo much 
2 enuity, to protect. But the maſon- bee has an 
more formidable. A certain fly employs the 

of inſinuating an egg into one of her cells 

178 1 48 8 From this 000 proceeds a ſtrong 
and 1 Trug worm, armed with prodigious fangs. The 
* this worm are not confined to one cell. 
den pierces DA the — cell in the neſt, and ſuc- 

8 maſon-worms, and the ptoyi- 

1 57 2 upport by the mother, 

ger worm is erwards ormed 919 9 ny 


beetle, F ta e 9 7 * to make 


5 & Ke 
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kauen for their young. Wheti's female of this ſpeci 
fr ſhe reteives' no aſſi ance from the male, Nas . — 

dete of Wood, a tree, ſhe" commetnices 
vr by waking u bels in tt, Which is geetah) Mr 

ward the axis of the free When Has u 

4 HAF an inch, Rav the direction 15 the Rödle, 
nd ee it nearly parallel to the axis of the wo d. 
the' 06 of her body Nees that this hole ſ}6uld" Hübe 
r (onſiterable diameter.” Ir is often 16 large as to admft 
ce füger of a man, dand it ſometimes' exttgdy" fro 
welve to fifteen” inchey in length. If che ticket of 
he woll perttis, 9 5 15 res or four of thefe Hug 
holes int its interior M. de Reaumut found t 
C parallel h. 19 5 old eſpalier po. Ther ®- 
unietets Exceedett 74 U ou This abou? bor: — 5 
ut, utin "the 

ee ofiths.” ML, r vg fr, e WIA 2 
Aeund the foot of 4 polt or piece of n 
of theſe bees are La little heaps of Utiber 
ahvay bound yin n 2 ground. ' a Bot rect Hel Mw boy 
creaſe Ih magni de, ànd the particles of daſt tre d 
ge % thofe” produced by 4 hand-fiw.”! The en terck 
men 


den 


Which the m 1s _ are he” 
ts the employs in ma or 
_ Each 6e Confiſts of Hang! piec 
1 ſhape teſembles an auger. 1 i code ore 2 
0 „and terchigates in 5 Matp but (#6 5 95 
Thieſs long holes are defigned * — in 
that are to proceed fro 125 e e THe "bet is fe 
to depdiit in them. But, after 110 ] 
bet labSur is b by ti melns at an end. Tbe 
de hg led, * piled*abo above each other.] BY: 

"miſt e ae apartment, 
We with the others. Each hole 
ly, is. only the duter' walls of J Pott Phi 


6 a of willy" atnbers ranged ont 2 ** 

Abele of about 8 Thebes" in lengtu the ce Its 

wh wel * 17 * each of 2 

an 2 1 err 
e 19 fe q — | 

Pp - © 20 


are compoſed of particles of wood: cemented together hy 


Which is about an inch high, and half an inch in diame- 


the wood-piercing bee, as well as in many other inſects, 


Jodgings(utJays-vpfor them ſtores of proviſions ſui 
Slew to ſupport them till their final metamorphoſis — 
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the thickneſs. of a French crown. The floors or divigas 


u glutinous ſubſtance from the animal's mouth. In maj. 
ing a floor, the commenees with gluing an annular plate 
of wood - duſt round the 1 circumference od the 
cavity. To this plate ſhe attaches a ſecond, to the ſecond 
A third, and to the third a fourth, till the whole floor is 
vompleted. The undermoſt cell requires only a roof, and 
this roof is a floor to the ſecond, &c. 

Wefhave hitherto deſcribed the wonderful afliduity of 
this animal in conſtructing her cells. But this operation, 
though great, and ſeemingly-ſuperior to the powers of g 
creature ſo ſmall, is not her only labour. Before roof. 
ing in the firſt cell, ſhe fills ĩt with a paſte or pap, com- 
poſed of the farina of flowers moĩſtened with honcy. .The 
quantity of; paſte is equal to the dimenſions of the cell, 


* 


er- Into this paſte, which is to nouriſh the future worm, 
he depoſits an egg. Immediately after this operation, 
nue begins to form a roof, which not only incloſes the 
7 — —— to the ſecond. The ſecond 

likewiſe fills wit , depoſits an egg, and then 
covers the whole with another roof. In — 
proceeds, till ſhe has divided the whole tube into ſepa- 
rate cells. A ſingle tube frequently contains from ten 
44a dozen of theſe cells. When the cells are all incloſed, 
the buſineſs of this laborious bee is finiſhed, and he 
takes no more charge of her future progeny. The at. 
vention and ſolicitude beſtowed by, many other animals, 
in fearing their young, are exerted after birth. But, in 


this inſtinctive attachment is reverſed. All her labour 
and all her cares are exerted before ſhe- either ſees her 
viepriag,oor knows that they are to exiſt. But, after 
thei deſcription. that has been given of ber amazing o 
pPerations the: will not be .gonfidered as an tmnatural 
mothes . With aſtoniſhing induſtry and perſeverance, ſe 
not only furniſhes. her young with ſafe and convenient 
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hs; when the new females perform the ſame almoſt im- 
edible operations for the protection and ſuſtenance of 
tir own offspring. When the young worm is hatched, 
« as ſearcely ſufficient ſpace to turn itſelf in the cell, 
vhich-is almoſt entirely filled with the pappy ſubſtance 
prmerly mentioned. But, as this ſubſtance is gradually 
deroured by the worm, the ſpace in the cell neceſſarily 
alarges in proportion to the growth and magnitude of 
the animal. minen 057 
We are informed by M. de Reaumur “, that M. Pitot 
funiſned him with a piece of wood, not exceeding an 
inch and a half in diameter, which contained the cells of 
i wood. piercing bee. He cut off as much of the wood as 
vas ſufficient' to expoſe two of the cells to view, in each 
of which was a worm. The aperture he had made, to 
nerent the injuries of the air, he cloſed; by paſting on a 
bit of glaſs. The cells were then almoſt entirely filled 
vith paſte. The two worms were exceedingly ſmall, and, 
of courſe, occupied but little ſpace between the walls of 
the cells and the maſs of paſte. As the animals increaſed 
in ſie, the paſte daily diminiſhed. - He began to obſerve 
tem on the 12th day of June; and, on the 29th"of the 
ame month, the paſte in each cell was nearly confirmed, 
and the worm, folded in two, occupied the greater purt 
of its habitation. On the 2d of July, the proviſtons of 
both worms were entirely — and, beſide the 
vorms themſelves, there remained in the cells only a few 
mall, black, oblong grains of excrement. The bv or 
ix follow ing days they faſted, which ſeemed to be a ne. 
ceſary abſtinence; during which they were greatly agitat 
ed. They often bended their bodies,” and elevated and 
depreſſed their heads: Theſe movements were prepara _ 
ory to the great change the animals were about to under 
go. Between the 7th and gth of the ſame — ot 
irew off their ſkins, and were metan © i 
mnphs: On the zoth of July, theſe n were trains 
ſormed into flies ſimilar to their parents, In a of 
cells, ine worms are of different ages, andy of tourie, uf 
ferent ſizes. Thoſe in che lower cells are blder chu 
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thoſe in the ſuperior; beczuſe, after the bee has filed 
with paſte and ineloſed its firſt cell, a conſiderable time 
is requiſite to eollect proviſions, and to form partitions for 
"every ſucceſſive and ſuperior cell. The former, there, 
- fore,” muſt be transformed: into nymphs and flies before 
the latter. Theſe circumſtances are apparently foreſeen 
by the common mother; for, if the undermoſt worn, 
© which is oldeſt, and ſooneſt transformed, were to force 
its way upward; which it could _ do, it would not 
only diſturb, but infallibly deſtroy, all thoſe lodged in the 
- ſuperior cells. But Nature has wiſely prevented this de. 
©'vaſtation ; for the head of the ny and conſequently 
of the fly, is always placed ina downward direction. Its 
' firſt inſtinctive movements muſt, therefore, be in the ſam: 
-[direQion. That the you flies may eſcape from their ie. 
ſpective cells; the mother digs a hole at the bottom of the 
Jong tube, which makes a communication with the un. 
dermoſt cell and the open air. Sometimes a ſimilar paſ- 
ſuge id made near the middle of the tube. By this con- 
trirance as allithe flies inſtinctively endeavour to cut their 
1 way downward,” they ſind an eaſy and convenient paſſage; 
or they 'haye only to pierce the floor of their cells, which 
"they readily perform with their teeth: 
another mall ſpecies of ſolitary bees dig holes in the 
Fbarth to make 2 convenient habitation for their young, 
_ "heir neſts re compoſed of eylindrical cells fixed to on: 
©* andther, and each of them, in figure, reſembles a thimble. 
Their bottom, of courſe, id convex and/irounded. The 
pottom of 'the ſecond is inſerteil into the entry of the 
V 'Grit3/ and the entry of che ſecond receives the bottom of 
the Third. They are not all ef the fame length. Some 
„ den ee dee lines long, others anly four, and their 
e 515 exceed two lines — gr — 
uf cheſe cells are jointd together; and, at other times, 
eln uhree dong eee kind of cylinder. 
This cylinder is compoſed of alternate bands of two dit- 
Fprent colours: Thoſe of the marvoweſt; at the juncture 
bag two cell ae white, and thoſe of the broadeſt are of 2 
1. 404i Bt Wn? The cells wonfilt gf a number of fine 
branes, formed of a glutinous and-tranſparent 10 
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&:nce-from the animal's mouth. Each cell. our bee, fills 
vith the farina of flowers diluted with honey, and in this 
paſte ſhe depoſits: an egg · She then covers the; cell, by 
gluing to its mouth a fine cellular ſubſtance taken from 
the leaves of ſome plant; and in this manner ſhe pro- 
ceeds till her cylindrical neſt is completed. The worms 
which are hatched from the eggs feed upon _ paſte, ſo 
carefully laid up for them by the mother, till 3 
— into flies ſimilar to their parents. 

Among waſps, as well as bees, there are ſolitary; ſpecies, 
hich carry on no joint operations. [heſefalitary waſps 
ue not leſs ingenious in conſtructing, proper habitations 
for their young, nor leſs provident in laying; up for them 
aſtore of nouriſhment ſuthcient to ſupport them till they 

are transformed into flies, or have become Fe i 

— But, to give a detailed deſcription of their 
tations would lead us into a nn winch, te po 
of our work does not admit. 1 

On this ſubject, however, i it cannot, cleaps, oblerratign, 
that all the ſagacity and laborious induſtry.exerted in the 
various inſtances of animal architecture ahove deſcxihed, 
have one uniform tendency. They are all, deſigned ſor 
the multiplication, protection, and nouxiſhment of off 
ſpring. But many of them are ſo artful „and Fequire 
ſuch perſevering labour, that the human mind is /bewil- 
dered when it attempts to account for them. If we attend 
to che operations of quadrupeds, of birds, and of i — 
moſt of them, like pregnant women, ſeem, to, 
from their own feelings, and foreſight, not only their 
preſent condition, hut what futurity 18; to produce, ii 
fore this problem, recourſe. has been had;by Des; Captes, 
by Buffon, and by other philoſophers, to . 
of, * and 2 impulſe. 9 2 ko ge how- 
ever, though often ingenious, involve the in ſen- 
told — We can hardly ſuppoſe that the 
actually forefee what is to happen, Hecauſe, t ey 
have, not had even the aid of experience ; and, u- 
larly in ſome of the inſect tribes, the, parents axe dead 
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ron tgp aid muft be referred 0 another ſource. 1; 
reafoning' concernin e operations of 

ture, ſuch is the conſtitution = dur minds, that we ” 
under the neceflity; of reſorting to an ultimate cal 
What thiat.cauſe is, it is the higheſt preſumption in man 
te pretend to define. But, though we mult forever re- 
main ignorant of tlie cauſe, we are enabled to trace, and 
even to underſtand, partially, ſome of the eſſects; and from 
theſe effects, we perceive the maſt conſummate wiſdom, the 
mott elegant and perfect contrivanees to accompliſh the 
multifarious and wonderful intentions of Nature. In con- 
2 the operations of animals, from man down 10 
molt contemptible inſe@, we are necefſarily 
pit to refer them to pure inſtincts, or original 


qui ** mind, variegated by Nature according as the 


on, and continuation of the different 

fon mag Y wg Let any man try to proceed a ſtep farther, 

however he may deceive himſelf, and flatter his own 

be muſt find, at laſt, that he i is clouded in obſcu- 

and that men who-have a more correct and unpre- 

jydided wode of thinking will brand him with abſurdity, 

ard of acting in direct oppoſition to the conſtitution and 
frame of the human mind. 

©Fſhall now give ſome examples of the operations of 

allvciating-infetts, who conſtruct habitations by exerting 
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he kill and dexterity. of the Jae, diſplayed in 


the chnſtruction of their combs or neſts, have at all times 
| called forth the admiration of mankin 2 are com- 
ee d of cells Mn applied to each others ſides. 


cells form hexagons or fix ſided figures. 


ge l 0 is arranged with ſuch ſymmetry, 
fiſhed, that, if limited to the ſame mate- 
molt expert workman would find himſelf un- 
to conſtruct 2 fimilas babitation, or rather 3 
fimilar city. 

M6 Natural Hiſtorians have celebrated bees for their 


indem, fon the perfection and harmony of their repub- 
lican go 


t, and for their perſpvering induſtry and 
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the late ingenious Count de Buffon Has endeavourei tv 
uade us, are only reſults of pure 'imechaniſm,. Rut 
'his is not the proper place to entet into a diſcuſſion af 
this point. Tt. will fall more naturaliy to be treated af 
vden we come to deſcribe the ſocietics-eſtabliſhed among 
ifcrent gregarious animals. We ſhall, therefore, at pe- 
ent,” confine ourſelves chiefly to the node wh: dern 
conſtru&t thetr habitations. 
In the formation of their combs, bees ſenm to EF" 2ak 
«problem which would not be a little - "puzzling | to ſame 
geometers, namely, beben of Wax being given, 40 
make of it equal and ſi _ of a Capacity, 
but of the largeſt fize in _— to the quantity or 
matter employed, and . ed in ſuch a manner as.to 
occupy in the hive the leaſt poſſible pace. Every part 
of this problem is completely executed by the bees. By 
applying hexa cells to each other's ſides, „ 
ſpaces are left between them; and, though the ame en 
might be accompliſhed by other figures, yet they would 
neceſſarily require a greater quantity of wax. . 8 
hexagonal cells are better fitted to receive the 2 . 
bodies of thefe inſects. A comb conſiſts of two ſtra 
cells applied to each other's ends. This ar 
faves room in the hive, and it gives a dauhle 
the cells of which the comb is compaſed. As a er 
faving of wax, and preventing void {paces,. th 3 
theſe cells in one ſtratum of a conib ſerve 4gr 2 
oppoſite ſtratum. In a word, the 1 
ſtruction of theſe cells are ae RE more wil hs 
admiration of the obſerver be e 
cells are ſo extremely thin, that their mouths, Fo — 
in danger of ſuffering by the frequent entering 
XC the bees. To prevent this by Aas ah 
ring round be margin of ea 
is three or . times thic = Wal ce at 
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ſtructing their cells; 
aflſtance, and, for this e 
together, and are perpetually ſucceeding 
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_theiriddividoal operations can ſeldom be diſtinQly ob. 
ſeuv ed t (has;-however, been plainly diſcovered, that 
the only inſtruments they em employ i in 


E — che wax. With a little patience 
ry on, ve pero cel 1 We likewiſe 


g the-fourdarions: of new ones. 
wes, whewemromety hurried, they do 


they hav 


== 


eine it ſcraping thel walls with the points of 


headgoaomet out of the cell; und carries this wax to an- 
other! part, o chetwork where it is needed. It no ſooner 


leaves thacell than ic is ſucoeelled by another bee, which 
r and in ch manner the work is 


velpzarvied on till the well ãs completely poliſhed. 


728 elreils bfi bees are — different purpoſes. 


ſetiatiow-ofr honey. In toro the female 


———— Karger cha 


menitof winaletor-femate) wem 


The fimbertioficrlls' (deſtined for the! 


not —— but. leave them imperfed tl 
a number Tufficient>for their preſent exi. 
When bes puts its head wiittte way into a cell, 


m. order to detach : ſuohuſeleſs and irregular 
 Faigmduts'ar may Have been leftin the work. Of theſe 
Fragments the bee form a ball about the ſize! of a pin- 


8 no our oral edfortheiaccumulation — 


land dn theſe eggs worms art hatahled, — 5 
in ithe celle till their mal tranafbrination intoſliss. 
nthe common, or 
working,:bees;:and) the tiueeng ur mother of the hive, 
muchatzgeorthby either. A deli deſtined for the lodge. 
| muſt / therefore be conſa⸗ 
dea Lager tan the cells of ile imnllbr working — 
ibn 

aid Thr excecds:thdſe/ins which —— 
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Their mode of working, and the diſpoſition and divi- 
on: of their labour, When put into an empty hive, dot 
nuch honour to the £; of bees. immediately 
bein to lay the foundations of their cunbs, which they 
ecate with ſurpriſing quickneſs and alacrity. Soon 
er they begin to conſtruct one comb, they divide into 
wo or three companies, each of which, in different party. 
of-the hive, is occupied with the ſame operations: By: 
this diviſion of labour, a greater number of bees have an 
opportunity of being - — at ; the: — 1 1. 
| ? 
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— Ich. hae the hens. may have a free paſſage; — 
eꝛſy communication with the different combs in the hives: 
Theſe ſtreets ate juſt wide enough to allow twa bees to 
puſs one another. Beſide theſe parallel ſtreets, to ſaorten 
their journey when working, they leave en round croſs 
palages, which are always covered. d vl; nene 
Hitherto we have chiefly taken actiee of ther manner 
in vhich bees conſtruct and poliſh their cells, withouto 
. of the materials they employ. We have: mot 
the difference between the crude matter collected 
ram flowers and the true wax. Every body know that 
bees carry into their hives, by means of their hind thighs, 
great quantities of the farina, or duſt, of flowers. After? 
many experiments made by Reaumur, with 8 
coyer whether this duſt contained real wax, he was obli 
do acknowledge, that he could never find that wax Des. 
aty part of its compoſition, He at length diſcovered, that! 
wax was not a ſubſtance produced by the mixture of fri- 
mn vith any glutinous re nor by trituration, 087 
y mechanical operation. By and attentive 'obſep<r: 
Yation, he found that the oe mw. eat the farina which 
tity  induſtrioufly. collect; and that this farina, by at 
mimal proceſa, is converted. into wax, This li 
proceſs, which 1 formation of wWarszis 
carried on in the ſecond and perhaps inſthe: in- 
teltines of bees. After knowing the place wbere mr 
Tons is » — 4 
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i - equally di Gſthcult to make real wax with the faring of 


1 Wow 0955 with animal or vegetable ſubſtan; 


ap a wo hi daily executed by our own ſtomach 
aden nd by thoſe of other animals, ' Reaumur 


| iſcoyered , tha t Ih; ;the Cen in a hive were not 
40 for the reception $9; and for depoſiting 
798 a; 2 70 fee but tha fm elof them were em. 
ecepta tacles for the Farin a of flowers, a A 2m e3 
t bees find. neceflary for the formation o wax, 
Wet e great baſis and raw. material of all their cu. 
= he pert ns. When a bee comes to the hive with i 
y 


: 


with farina, it is often met near the entrance 

of 0 in companions, who firſt take off the load, 
ur the proviſions {6 Kindly brought to them, 
EE ee yed in the hive are 

587 fort . of food ; the Fayre! of the farina 
poſit t er loads cells prepared for that purpoſe, To 
1 cells the bees reſort, When the weather is fo ba 
t they, « cannot venture to 80 to the fields in queſt of 
Proviſions, The carrying bees, however, commonly 
750 the, hive 51 with na. They walk along the 
mbs beatin and making a noiſe with their wings. By 
eſe ALERT the ſeem to announce their 800 to 
Tory: 2 hot anions. No ſooner has a loaded bee made 
ele mgyements, than three or four of thoſe within leave 

heir work, come up to it, and firſt take off its Ioad, and 
en eat the materials it 108 brought. As a farther evi- 
denee. that the ors aq eat the farina of flowers, 
. when the Romach and e hot are laid open, they are 
75 955 19 hel filled with this duft, "the grains of which, 
Lo room: gud the micro! ſcope, have the exact figure, 
Jour allence of farina, taken from the anthe- 
N flowers. After the farina is digeſted, 
7505 into wax, the bees ces poſſeſs the” power et 
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am ate extremely rapid. Its figure continually varies, 
bometimes it is more , at others it is flatter, and ſome- 
ines it in or more leſs concave, and partly covered with 
z mojlt paſte or wax. By the different movements of its 
tongue, the bee e to ſupply freſſi wax to the two 
zeth, which are employed in raifing and faſhioning the 
walls of its oell, till they have bay, Þ a ſufficient height; 
4s ſoon as the moiſt paſte or wax dries, which it does al- 
roſt inſtantaneouſly, it it then aſſumes all the ap 
and qualities of common wax. There is a ſtill ftronger 
that wax. is the reſult of an animal proceſs, When 
are removed into a new hive, and cloſely confined 
hom the morning to the evening, if the hive chances to 
pleaſe them, in the courſe, of this day ſeveral waxen cells 
will be formed, without the poſlibility of a ſingle bee's 
hing had acceſs to the fields. Beſides, the in 
10 rials, or the farina of plants, carried into 'the bive, 
4 rarious colours. The farina of ſome plants employed d 
of the bees is whitiſh ; in others it is of a fine yellow colo 
» in others it is almoſt e hens) and in others it is gr ns 
(4 The combs conſtructed with theſe different} ee 
A terials are, however, uniformly of the ſame cu 
comb, eſpecially when it is newly made, is of a pure pe 
colour, which FA more or leſs tarniſhed age, the opę- 
ration of the air, or by other accident: citeumiſtances. 
To bleach wax, therefore, requires only the art of ex- 
ding ſuch foreign bodies as may have inſinuated them. 
, ſelves into its ſubſtance, and changed i 5 ori inal, colour. 
0 Bees, from the nature of their conſtit M0, req requite a 
wan habitation.. They are likewiſe extreinelyTolicitbils 
/ o prevent inſefts of any kind from gettin admitrance 
imo their hives. To e liſh both the purpoſes, 
P 
when they, take poſſeſſion of a new hive, they carefu! 
examine every part of it, and, if they br er fr ma 


boles or chi immediately a 
ee e wrt 1 = 


Yar, This ſubſtance was not unknown 
Ping mentions it under the name 5 0 dee. 
bees uſe the lis for renderin hiv 
propo 0 
d perfect, in e Vat, bega 
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more durable, and more powerfully refiſts the vicifitade, 
pi weather, than the! latter. This glue is not, like 
Max; procured by an animal proceſs. The bees colled 
it; from different trees, av the poplars, the birches, and 
ahe willows. It. is a complete production of Nature, and 
vuquires no addition or manufacture from the animals by 
which it is employed. After a bee has procured a quan- 
city ſuſficient tor fill ithe: cavities in its two hind thighs, it 
repairs to the hive: Two af its companions. initantly 
Ata aut th propolis, and apply it to fill up fuch chinks, 
Kolb, ox other deficiencies; as they find in their habits. 
ian. But this is nat tha only uſe to which bees apply 
Me propols.': They are extremely ſolicitous to remove 
ſueh inſeits or foreign bodies as happen to get admiſſon 
m thgahive. When ſo light as not to exceed their 
powers, they firſt kill. the inſet with their ſtings, and then 
Arag it duti with their teeth, - But it ſonietimes happens 
hu an Hifatodifnail-creeps-into the hive. It is no ſooner 
Ptreri ted han it is attacked on all ſides and ſtung to 


Kinatitrallyinetives; within its fell. In this caſe; the bes, 
-inſtedd of paſting: it all over with propolis, content them 
Aelves with ghling all round theanargin of the ſhell, which 
us ſuſpcient to render the animal forever immaveably fixed. 
nun But propalis, and the materials for making wax, are not 
tthejably;Gibſiances theſe induſtrious animals have to col. 
Keck, he- mer remarked, beſide the whole winter, 
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fog in in cells deſtined for that purpoſe, large quantideswf 
This ſweet and balſamic liquor they extratt, by 
means 4 their proboſcis or trunk, from the nectariferous 
glands of flowers. The trunk of a bee is kind of rough 
entilaginous tongue. After collecting a few ſmall d 
of honey, the animal with its proboſcis c them to 
its mouth and allows them. From thejoe ar 
gullet, it paſſes into the firſt ſtomach, which is more or 
leſs ſwelled in proportion to the quantity ofi honey it c 
tins; | When empty, it has the appearance ofia fine white 
thread : But, whew filled with honey, itaſſumes the. figure 
of an oblong bladder; the membrane of which/is ſo thiti 
ad tranſparent, that it allows the colour of the liquov it 
contains to be diſtinctly ſeen.¶ This bladder is well Rn] ͤa 
to children who live in the country. They cruellſ amuſe 
themſelves with catching bees, and tearing 2 
order to ſuck the honey. A ſingle flower furniſhes hutia 
fmall quantity of honey. The bees are;:therefore, obli 
to ly from one flower to another till they fill their firſt 
machs. When they have accompliſhed this 2 — 5 | 
return directly to the hive; and diſgorge in a cell — 

honey they have collected. It not 
however, that, — to thethiveyidrt iv — 
by a hungry companion. How the one dan 'communirate 
iu neceſſity to the other, it is perhaps impoſſible co! dif- 
cover. But the fact is certain, that, when twotbees mer 
in this ſituation, they mutually ſtop, and the one; whoſe 
ſtomach is fulbof honey extends its trunk opens its mouth, 
vhich lies a little beyond the teeth, and, Ae ruminating 
mimals, forces up tlie honey into that. cavity Thehun- 
gy bee knows how! to. take advantage f this kofpitalle 
invitation. With the point of its 'trunkitfecks the) hu. 
ney. from the other's mouth. When not ſtopped en the 
road, the bee proceeds to the hive, and in the ami man- 
ner offers its to thoſe who are at works 2 Hf it 
meant to prevent the neceſſity of their labour 
— 8 

upon the ho laĩd up * 5 dut 

never touch theſe — when — 
call 9 pl den wan a honey from dr de 
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ge TAE PHILOSOPHY 
But ite months f thoſe cells; which are deſtined for pre 
ſerving honey during winter, they always cover with a lid 
enithin; maxs 30 4b met a 
:- Though motiſtrictiy connected with the — ſubjed 
wacatmot refrain from giving ſome account of the! 
nous! Mr. Debraw's: veries/ concerning the ſex of 
boce; ant che manner im which their ſpecieb is mulliplied- 
It; was almoſt: -atuyerlally.believed; both by ancients and 
moderne, that bees; like other animals, propagated by an 
actual antereburſe of the male and female, thougli it ne, 
ver could ber perceived: by the-moſt; attentive obſervers, 
Pliny remarks, that apium ruirut wifie g nungquam; and 
eren the indefatigable Reaumur, natwithſtanding the Was 
ap minute reſcarches and experiments he made concern. 
ing every part of te economy of bees, and though he 
Tepraſents: the or queen- bee, as a perfect Meſſa. 
lin, could never detect an actual inter courſe. From this 
fogular circumitance, Maraldi, in his obſervations upon 
baes;: conjectured that the eggs of bees, like thoſe of 
ihren, were impregnated after they were depoſited in the 
—— mother. He was Roca 9 " 8 
opinion,:by uniſormiy obſerving that a whitiſſi liquid ſubs 
_ Sante furtounded each egg which turned out to be fer- 
vie but that — round which no ſuch ſubſtance 
was: to be found ẽ jnee always barren. The * bees, 
orathoſe hich cullect from flowers the materials 
band generally. been conſidered as belonging to 2 
ſewn cBut/; Mr, Shirach, a German Naturaliſt, in his 
Hay bergen of. the Reer, maintains, that all the 
camman:bees are females in a diſguiſed or barren . ; 
as thi —— diſtinguiſh the ſex, and particular 
either obliterated, or, on account of 152 
— — e 
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ons or males, and thoſe from which che- 
xe to proceed. n VIEW 2 HOO TID 4Y200H Ante 

The conjecture of Maraldi — im 
jon of the eggs after they are depoſited in dhe celh, as 
roll as the obſervations of Mr. Shirach concerning the fea 
of the working bees, have been completeby verified by the 
aperments| of Mr. Debraw. Both Maraidi and Reaumut 
hd long ago diſcovered; that in every'/hive,.:befidethe 
ge drones, there are males, or drones, as mali as the 
rorking bers. By means of glaſs- hĩves, Miri: Debraw 
obſerved, that the queen · bee begins to | 
the cells on the fourth onfith dap ate the bees begin td 
work." On the fiyſt or ſecond day aſter the eggs aureqptas 
ced in the cella, he perceived feveral —— 
terior parts of their bodies into each cell, where th 
inued but a ſhort time. After they retired, he ſaw 2 
y with the naked eye a ſmall quantity of whitiſſi tiquos 
kf in the bottom of each cel} that contained an 
Next day he found that chis Hquor was abſorbed into 
egy, which, on the fourth day, is hatched;: When the 
worms eſcape from the eggs, they are fed for the firſt 
eight or ten days with honey by the working bees. After 
that period they ſhut up the mouths of the cells, whers 
the worms continue incloſed for ten days more, during 
which time they undergo their different transformations.” 
I immerſed, ſays Mr. Debraw, all the bees in w: 
ter; and, when they appeared to be in a ſfenſebeſs ſtave; 
Igently preſſed every one of them between / my Hinged, 
in order to - diſtinguiſh thoſe. armed wthoitings: 
* thoſe that had none, which laſt I ig ſuſpect tua be 
males. Of theſe I found ſixty- ſeven, exaQty- of tue ſhes 
*of common bees; yielding a litvle'/whititty being 
preſſed between the fingers. I killed one andtre⸗ 
placed the ſwarm in à glaſschive; where they imm ; 
As yon — — — — je Tells — — 

ourth or fifth day, very earty in ring Hachiche 
pleaſure to fee We Bo Arg | 

the p 


"cells, wich me did by tee eee 
*body in each of them. I continued to watch moſt part 


 *of the enſuing days, but could diſeaves nothing ef n 
„% heb bead 5b Ichad | 
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: Ihe eggs, after the fourth 
ares . — in the manner of — — 
ſtate they were in the firit day, The 

e whole ſwarm forſook the hive, 
the animals perceived, that, —— 


„they were unqualified 
_ To ſhow. the neceſiity of th n= nog 


the —— 


parts ; one L placed. under ai glaſs-bell, No. 1. 

: nie pon I took care to leave 
| — — aneen,, but no drones, among the common bees I con- 
in it. The other piece of; brood- comb I placed 

under another glaſs-bell, No. 2. with a few drones, a 
eee of common bees proportioned to 
Ae emden — eng 


experiment : Whereas; i in che laſs No. 2. 

| — — 
* ity the impregnation of the eggs by the drones in every 
<p rearing hr 3 the bees did not leave their hive 
liberty; and, in the courſe of twenty 

— egg underwent all the above mentioned ne- 
and formed a pretty numerous young 

* colony, in which 1 was not 2 like ſtartled to find wo 
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— — anew: — in a hive where thee 
wen large or royal cell, made Mr. Debraw conjecture 
— ——— 9 

| | &$OMMON ubject into à queen. © 
tain. th this conjecture, he provided bimſelf with 
each of which he put a piece of 
taken from an old hive: Theſe pieces of 
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turned ta the advantage of ſoci 
u has not failed 10 point out, for 
at may be derived from his reſearches into ho 
| conomy and nature af bees. By his diſcovery, ue the 
e taught an, eaſy mode of multiplying, without end, Ing 
| s, or new colonies, of theſe inſects. Beſide E 
6 — Ancveaſe of honey, if this diſcovery were ſuff. — 
ently attended to, conſiderable ſums annually expended Thi 
importing wax into this kingdom from the Continent pr. 
might de faved The practice of this new art, Mr. Schi. yer 
N informs us; has already extended itſelf through Up- the 
—— the Palatinate, Bohemia, Bavaria, Sileſia, — | 
land. In ſome of theſe countries, it has excited the of 
Attention, and acquired the patronage, of government. the 
—_ of Ruſſia, ho never loſes fight of a ſingle un 
dy hich che induſtry, and, of courſe, the happi- ind 
bx o* ſubjects can be augmented, has ſent a proper ſity 
— Bautzen to be inſtructed in the general hat 
iples, and to learn all:the: mana, of this new and nu 
Wi art rer oat wh ta: kit 


portant 
„Fire, ike-the bees, aſſbeiate in great numbers, au 
| P ma much zand fkill, a common ba- 
There are many ſpecies of waſps, ſome of 
ch unite into ſocieties, and others ſpend their lives in 
*perſe@Tlinides Butz in this place, we ſhall confine. our 
enen tolcthe operations of the common afſociating 
ne well knoun, — 5 
_ 97 Though bees, as well as was, 
__ - turbarmed-with-a/ ſtingy yet the former may be regarded 
n pistich ant harmleſe racel Bees are continuallj oc- 
by * their own: labours.. Their chief care is 10 
end themfulves; and they neuer take nouriſhment 2! 
ucthetenpence of any other animal. „on the con- 
trary, are feroeious'animalsg bo re entirely on 225 
-ougndadeftrition. They kill and devour every inſett that 
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nei inferior ſtuſthem 4 {{- But though waalikegod ct 
ern manners, they are poliſhed, and re 
io peaceable among ves. Lo tbeis young; the) jd wt 
nnd. tenderneſs| and aſſeclion. . & 
42 
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ubitations they conſtruct do honour to their patienoe, 
vidreſs, and ſagacity. Their architecture, like / that of the 
honey-bee, 16 'fingular, and worthy of admiration ; but 
the materials employed furniſn neither honey nor wax, 
inpelled by an inſtinctive love of poſterity, they, with 
great labour, fill, and aſſiduĩty, conſtruct combs, which 
ire likewiſe” compoſed” of hexagonal or ſix- ſided cells. 
Though theſe cells are not made of wax, — are equally 
yroper for the reception of eggs, and for a ording con. 
ſenlent habitations to the worms which proceed from 
them till their transformation into waſp s 
In general; the cells of the waſps are formed of a kas 

of paper, which, with great dexterity, is fabricated by 
the animals themſelves: © The number of combs and cells 
in A waſp's neſt is always proportioned to the number of 


individuals aſſociated. Different ſpecies chooſe different 


ſtuations for building their neſts: / Some expoſe their 
habitations to all the injuries of the air j others prefen the 
trunks of decayed trees; and others, ass the 


kind, of which we are principally treating, comceal-their - 
teſts under ground. The hole which leads ta waip's 


neſt is about an inch in diameter Thit helle hd 
of gallery mined by the waſps, is ſeldom in a ſt taigbe line, 

varies in length from half a foot to ewo furt, atherd- 
ing to the diſtance of the neſt» from the ſunſace a athe 


ground.” When expoſed to vieu, the wh met appears | 
and ſometimes 


tobe of 2 roundiſn form, about toe 


wund with walls or layers af paper the ſu hi 
8 rough and irregular. In-cheſe walls, or rather in ahis 


fourteen inches in diametet; ne ; 


external covering, two holes are leftiſar  pailages ty ahe 


combs. The waſps uniformiy enter che / tuft hy o e, 


aud go ont by the other which prevents any;contufion 
or interruption to their common about 214 Ant 


We are now arri ted at the gates of this fubterratiogus 


a which, though ſmall, is extremeby populcuts Un 


removing the external covering 


whole interior part conſiſts of ſeverul — dy a | 
cubs, which are parallel10:each other; and early in 


by. nori zontal poſition . Every vſtorey ia 0 o, of ia 
1 2 nume 
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—— In diameter, while choſe of the 
agle 7 — PR foot. The loweſt are al 
ch dt the middle nnes. All theſe combs, 
| — or Roxeys ranged parallelly above each 
| CS Jadging to prodigious numbers of inhabi- 
neee revs thienember of cells in 
comb, that, in a medium- ed ae, 
1, o call This calculation gives 
ſtgnibing prolific powers of theſe inſech, 
numbers of individuals produced in a 
e for every cell ſerves as a Jodg- 
49. — three. generations. Hence à mode 
1 (gives birth anhzally *—— 


K nen wore ee eee er 
5 + about half 
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, . diſcover + n W 
ngcnnity and perſeverance of M. de Reaumut —— 4 
re are enabled/to/ erplain ſome parti of hit iu 
#conomy and manners. This i defati e: A. res 
tired ee make waſps, like the bons bes, lädt. 
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e is a void ſpace neu 


"fifteen or ſixteen in 
_ By 125 Ingenio = of architecture, one or 
ers ma moi ened WI water, while the others 
not in ee affected | 
[The materials employed by waſps 10 the conſtruction 
their neſts are different from thoſe made uſe of 
y. the honey-bee. nſtead of collecting the farina of 
vers, and ng it into wax, the waſps gnaw with 
Heir two fangs, which are ſtrong and ferrated, ſmall 
Es of wood from the ſaſhes windows, the poſts of 
aliers, 1 &c. Hat never — growing 
tim Thele' fibres, which, though very flen- 
102 often a ne, or a twelfth part of an inch 'ong: 


Je the them to their neſt 
u 52 means 9 4 e fabſtance furniſhed from 
Er own bodies; form” them into à moiſt and ductile 
palte, Of this ſubſtance, or papier mach, they conſtruct 
external cover, the partitions of the neſt, the ber- 
80 Ku arid the ſo d columns which. fupport the le 


| os A ef en eee tir a 
conſtrüctin ne a compara 
un of c The others are diff 
to bene oe that the fe. 
the hon eh. "oniſt of 
| gran & _ 
bees, 1 rp — of nevirets far furpaſſes th 
_of: 9 8 The greateſt quantity of 12 
ike the neuter bee A ee ir ther: fo 
"ppt of. their different perStions which! the females, = 
125 i not execute. Neliber do the male. 
-thou ir 16duitry ll i not comparäble 1b tltat ' of the 
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ters, remain entirely idle. often a 7725 
rug in the interior part of the he ſe The gr 
of the labour, however; is performed by ce „ 
They build the neſt, feed. the: males, the females, Fo 
even the young. But, while the neuters are emph 
i theſe different operations, the others are abroad, in 
hunting parties. Some attack with intrepidity live in. 
ſets, which hey; ſometimes carry. entite to the yet 
but they generally tranſpo rt. the abdomen ot ly 
Others pill butchers ſtalls, from which thi oel 25 
rive with a piece of meat larger than. the f of their 
own bodies. Others reſort to gardens, and ſuck-the.jui> 
ces of fruits. When they return to the neſt, they * 
bute a part of their plunder to the females, to the male 
2nd even to ſuch neuters as have been uſefully oceupie, 
at home, As ſoon as a neuter enters the neſt,” it is 11 
rounded by ſeveral waſps, to each of whom it freely 5 
2 portion of the food it has 8 Thoſe 'who' hay 
not. been hunting for prey, but have been fucki 


— 


* 0 ERAS GE © 


* wr yy „ = — ow 


not to regale their companions ; for, after their 
ur ſtation themſelves upon the upper part of 1 1 
diſcharge from their mouths two 1 r three drops of 
, hay liquid, Which are Wee vallowed by, * 
ics. 7 
The neuter waſps, though, the molt Habations, ate 
ſmalleſt ; but they are extremely active and vivac 
The females are much larger, heavier, and ſlo er 5 5 
moyements. The are of an intermedia TY 
tween that of the fei les and neuters. 28000 th 
ferences in ſize, it is eaſy to diſtinguiſh 28 Home? 
of tiole waſps which build their neſts 3 S gr 
la the hive of the honey porn peu pv Rey em 
always extremely. 9 . in 4 y etl 
often more; than three hundred. | 
ey Tr 
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rin dine 'nocording' te of Ft 
ani proceed drota them. Some e them are no larger 
band obs — l are ſo — Hu 
tothe bottoms: o the ee difficulty they 
cam ba detached — — 1 Eight days after che 
— the colla 6 worms are hatched, 

than the "8ggs which gare 
birth to them. Ahe worms demand the principal cares 


. 66 the-waſps who continue always . They feed 
ihm, ak birds feed their young, ne Phong! = 
tim to time; à mouthful. ns rod t. ic aſtoniſhing 


feermth what induſtry and a female runs 5 
ths cells: of 2 comb, at diſtributes: tu each worm x por. 
tion of nutriment: In proportiow tothe 
ditintis-pÞ the! worm, they arefed with folid food, ſuch 
avthe or with a liquid fabſtance di- 


gorgediby:the, mother. When a worm is ſo large ab to 


it ale celz, it in then ready to be metumor- 


| ee It then refuſes all nouriſhment, 

— wich; the wuſps in the 
_ 2 its eel) with à fine filket 
or in the ſame manner au the iE. worm and other 


operation is completed 


lof:y;winget 
malo08 neuter} axcording 


Wich man hatented. — 


ages and con- a 
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females-are of 1 and, of — ii 
of an equal d the cells of the males arb han- 
3 — the females, becauſe the bodies du 
former are never ſo thick ad thoſe of the latter: git 
This wonderful aſſe of comba, of the pills 
vich ſupport them, and of che external is an 
dice which requires ſeveral months labour, and qſerves 
the animals one year only. This >{b-populous 
n ſummer, is almoſt deſerted in winter, and banden 
aürely in ſpring ; for, in this: laſt lealon, mot a-\finghe:.- 
walp js to be found in a neſt of the pr enk. It. a> 
worthy, of remark, thet the . of:a neſt are al. 
vas accommodated for. the teception of — 
working waſps. The city, of which) the foundation 
jut_ deen laid, requires a number of werkmen The 
neuter or working; 72 1 are . 
Acall is no ſooner hal- 
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t 'was:rema fred by the ancient N 
113. er pe Treed one 'year only, and 1 
o, 10 5 L bee. Ariſtotle gives the appellation «of 
Oh 4, whnch, + are our workers or neuters, and to te 
Jatter 15 4 nich ate bur females. 

„The femal aps are ſtronger, and ſupport the 1 Ugo 
| of winter beer than the males of neuters. © Before the 
2 ,of, Vinter, however, ſeveral hundred females de, 
not rh ten of à dozen in each neſt furrire 
an Theſe few , emales are deftined for the 


The 8 ne j 8 ; the — rrp of 'a new elk 
ko = 


Ain ip vas pe We 

tation, and had 4 — operation to 9 has, in av 
kak thouſands of her offspring at her devotion 
ſhed with a magnificent palace, or rather city, 
en the 'injuries of the weather and fron 


I fg regard to the male waſps, i. i uncertain whether 
urvive the winter, But, though not ſo in 


epk.as: . es of the honey- bee, they can be of little 
295 0 the female; for they neyer engage in any 

Fibpbaaeez ſuch as onſtructing cells, or fort 
the external cover of the neſt,” They are nell 


1 forth till "towards the rag of Avgult; int. thei 
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1 out every kind of filth, and the catcaſes of "xvi 
en of their companions as. happen to die. Jn 18 = 
of x two of, mp often 7 85 and, as — 


— regions, N for e then deps 040 ons a of je 
Fe they are grea 585 by the 1 7 


lich circumſtanca t have receiveſl 17 name 

es O Deftrudar 

The Wie abridged. account of the 1 5, "it 155 
the wonderfyl habitations build, is Frith from an 
excellent deſcription of them in a Letter from Mr. 1 
dmeathman, of Clement's Inn, to Sir Joſeph Banks, 
vpubliſhed in the Philoſophical Tranſaftions 1 | 
dhe neſts, or rather, hills, conſtrufted by the 155 A 
are mentioned b many Nai ellen, (their. W akd 
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and e grounds: mothers on 5 
yo hes of! lofty tiges, 351 il hog 7 
 deferibing the neſts: gt! hills; it is neceſlary to 
* ſore idea of che . animals; themſelves, and of ther 
ovoeonomy; and manttersa. We ſhall (confine our- 
en to what ſpecies called yormbites bellicofi, or fighters, 
uſe an ano label, and beſt known on the coaſt of 
Polos Ie 430% ie vis." N 
ee he army ell, ke wer 
6 at this. genus, conſiſts of three ranks, or orders of 
| pos 3 | te Ihe working inſects, which Mr. Smeathman 
by the name of; labourers; 2. The fighters, 
S perform no kind of labour; and,; 
ed, or wet inſets, which are male and 
le o — — Theſe laſt 
. Stzeathaman calls the z decauſe they 
eee Tow ty alone are capable 
T of — A fen 
er 
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OF NATURAL HISTORY. us; 
ehunged;© In the inbwürr 


the head is likewiſe greatl 
the mouth Ne vom want. fe 
bodies? But, in the te; the aws 
arp aws 1 little gd, u. 


ply for piercing or wounding. For teſe 


horny head; 
nut · brown colour, and larger than the Whole body! 10 
Ide figure of the third order, or that öf the infett in 
1 — is ſtill more changed. The head, the 
var and the abdomen, differ almoſt aue de 
amt parts in the labourers and ſoldiers. des 
animals are now furniſhed with four lutge, bre 
tranſparent wings, by which are —— at the 
proper ſeaſon, to and to eſtabliſh bew letfiements. 
in thewinged or perfe@ Rate, they have'likewiſe — — 
le organs of generation, and are greatly akered in 
fze u well as in their — Their bodies no- 
between fix and ſeven tenths of an inen, 5 
e two inches and 2 half 
3 0 me that of thitty'labourers,” er ,o fold 

active, induſtrious, and ra 
rden they arrive at their perfect ſtate, t 
etz helpleſs, and daſtardly, Their nu 
dat their enemies are ſtill more 
devoured by birds, by every ſptcies'sf tits 
and even by the 1 
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mien, it is ſurpriſing 

may dangers. wma Bog en. aye 
ue ſo fortunate; und being found by ſe 

+bobring inſe@ts,” chat are continually Tong 

ny ob the e 
Au of new ſtutes 3 All 
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386 „ E msn. 
bali, n The: line: induſtzious ereatures immediately 
Dinehoſe them in a. mall chamber of clay ſuitable tothe; 
vag into hiech, at firſt; they leave hut one ſmall en. 
AaxeRcendarge enuugh for themſelves and the ſoldiers to 
anmand n hut much to little for either of the 
repair de make uſe ofg and when heceſſity oblige, 
them ze make more entrancgs, they are never: larger, 
vſonthat, of epurſe, the. voluntary /ubjecti charge them. 
-$ — — work and to fight for 
| DL BA Bey; have raiſed a, progeny capable at leaſt 
7 dividing. the taſk with them. OE COTS 
wif ie mat fall this, probablys: that they conſummate 
in marriage, a8 I never cla a pair of them joined, 
She buſneſsef propagation, however, ſoon commences; 
z and the labourers having conſtrucded a ſmall wooden nur- 
lords carry the aggs and lodge them there as faſt as they 
Me obtain them from: the g⏑rLll 
oh %Abaut this time à molt extraordinary change begins 
aug take place in the queen, uo which I know nothing 
enerpt in the pulem penetraus of Linnæus, the 


of nec, tc bingad. Ibe abdamen, of this female begins 
gradualiy to extend and enlarge to ſuch an enormous 
+ ſize, that an old green will have it increaſed ſo as to be 
327 nheddne baba of the reſt 
It het bodye and rroenty on thirty thauſand times the bulk 
aba labourer 4s 1 have ſound. by carefully weighing 
anch computing the different ſtates. The, ſkin, between 
1 ſe > — the abdomen extends in every direction; 
3 AL galt, the 

—— other „though, at firſt, the length of 
Iaheghele, abdomen. is not half an inch. I conjecture 
-8be animal, is upwards.af. two-years.ald when the abdo- 
p © n is dereaſed to three inches in gh; have ſome- 
times bund them of. near twica that ſine. The abde- 
; Famen ig nom Of, an itregular, oblong. ſhape, being con- 


one vaſt matrix full of eggs, which make long circum. 
„i | | | 6 yolutions 


* Jiggen af ue Weſt- Indies, and in the. different ſpecies 


t terer gemoved to half an inch 
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N e, | 1 J. 
(rolütions through an innumerable quantity of ver 
N EG irate prong wr Bad a fer- 
«pentino manner; which would“ exertiſe the ingentit) of 
n aul anatomiſt to difle@ and developer Thie Angu- 
hr matrie is not more remarkable for ite amuzing ex- 
«tenſion and fie than for its periſtaltio motion? which 
reſembles ithe undulating of Waves) and bontinuesnerſ- 
+ſantly -witheue any apparent effort of the dnimid ; ſo 
that one part or other, -alterriately;/is riſiag and — 
in perpet ul ſuceeſſionꝝ and the matrix ſeems never 
* reſt; Bat is always protruding eggs to the amount (8 I 
have frequently counted in old queens) - of ſiaty in a 
minute, or eighty thouſand and upward in one day! of 
twenty- four hours. % 9 © 
Theſe eggs are inſtantly taken from her body by her 
t attendants, + (of whom there always are, in the ro 
chamber and the galleries adjacent, a fufpeient nuinber 
(vaiting),, and carried to the nurſeries, which, id great 
neſt, may ſome of them be four or five feet diſtant in 
a ſtraight-line, and, conſequently;-much farther by their 
winding galleries. Here, after they are hatehed, the 
{young are attended and provided with ererydthing 
neceſſary until they are able to ſhift for themſel ves uiid 
take their ſhare of the labours of the community.. 
We ſnall now endeavour to give ſome idea of the al- 
moſt incredible architecture and ceconomy of (theſe wn - 
derful inſects. #44 een OO 30 eee eee 4 
The neſts of the termites bellicof, or wood-lice, are called 
= by the natives of Africa, New ——— other 
climates. This appellation is highly proper; for they 
are often elevated yy twelve — — eines 
the earth, and are nearly of à conical re f 
hills, inſtead of being rare phenomena, ' are fo frequent 
in many places near al, that, as deſcribed with great 
ity by Monſ. Adanſon, their number, magnitude, 
and cloſeneſs of ſituation, make them appeat like villa- 
zes of the Negroes. But, of all the extraordinary things 
Tobſerved,“ ſays Monſ. Adanſon, nothing ſtruek me 
more than certain eminences, which, by, their height 
"ad regularity; made me take tliem, at's diſtanee, 'for 
WEI toll um Autor 42" 3 1 art rent I. 220 
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e; 0ecu the king and een, appears tb Ve; in 
jr tre this little nero er the moſt LES: 
ind is always ſituated as hear the center of the interi 
+hullding as poſſible, and gen end {pe tir height 

he bemmon ſurface of A . near 

(in the ſhape. of half an egg. or er al ob oval vi, 
r repreſent a long A* 
hte ener the colony, it is not 2 Nh Tupel ie 
«thereadouts, in length; but in time will b increaſcl 


— * * 6 LY ww ww 3 * "hid — 


me eight inches, or moe, in the N bt Always 
a pr dy. to the Lis * the queen, wh wb 
bee as * ages 2 at requires a Ae 5 er of f ich 


(rpm entrances intd che royal chamber wi 
aff afimal larger thait the ſoldiers or Wes 
the ting and bars which laſt, when. full 

l d . e © wg 1 8 ek 
debut. The royal chamber is ſurrounde 

fe h er others, which are of a t f 5 
igurts,/and dimenſions; but all of them art ny &4 8 


wen 
hs 1 
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in circular or an and, form. Een e 


J. 
ts, own to 
gular maſſes.” Of 2 5 ſo 2 
and feſemble the ſugar about pr LW 
lnble the tears of güm, ent being q 
mother like camber, a third | brown, 200 3 44 
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| The magazines are always 1 intermi 
netsWhich left are buildings — 5 

ol the apartments. They are com 
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materials, which ſeem to be cemented with gums. M. 


gmenthman very. properly gives them the appellation of 
mr ier i becauſe they are invariably occupied by the 


* and the young 'ones, which firſt appear in the ſhape 
urers ; but they are as white as ſnow. Theſe build. 
inge are excerdingly compact, and are divided into: 
number af mall ſrregular- ſhaped chambers, not one 9 
which is Half. an ĩnch wide. They are placed all round, 
und as near a poſſible to the royal apartments. 
νο When a neſt or hillock is in the infant ſtate, the nur. 
ſeries are cloſe to the royal apartment. But as, in proce; 
of time; the body of the queen enlarges, it becomes ne. 
ctſſary, for her accommodation, to augment the dimenſ. 
dns of her chamber. She then, likewiſe, lays a greater 
number of eggs, and requires more attendants ; of courſe, 
ic ĩs neceſſary/that both the number and dimenſions of 
the adjacent apartments ſhould be augmented. For this 
puxpoſe, the ſmall firſt · built nurſeries are taken to pieces, 
tabuilt aditfe farther off, made a ſize larger, and their 
— — is e- Thus the ani- 
Male ane continually employed in pulling down, repair- 
 WRz07-rebwilding their apartments; and theſe operations 
{perform with wonderful ſagacity, regularity, and 


| | 
ght. Lebst log t. {ts 

One remarkable circumſtance regarding the nurſeries 
muſt not he omitted. They are always ſlightly overgrown 
with a kind af mud, and plentifully ſprinkled with whit 
globales about the ſize of a ſmall pin's head. Theſe glo- 
bults,' Mr. Smeathman at firſt conjectured to be the eggs; 
hut, M hen examined: by the microſcape, they evidently ap- 
peareditoibe a ſpecies of muſtrooin, in ſhape reſembling 
gur eatable muſhroom when young! When entire, they 
appr1white: like ſnow. a little melted and frozen again; 
ade hen bruiſed, they ſeem to be compoſed of an inh- 
nite number of pellucid particles, approaching to oval 
farms, and are with difficulty ſeparated from each other. 
The mouldineſs ſeems likewiſe to conſiſt of the ſame kind 
— eo een eater 
CCC den eber 
ee made are the food of the young inſects, This ſuppoivos ple 
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\The/ nurſeries are ineloſed in chambers of clay; like 
hole which i contain the proviſions |; — — 
lnger. In the early ſtate / of the neſt} they are not bigger 
kum an hazel nut; but, in great hills, they dre often as 
luge as a child's head of year old. 0g to 
The royal chamber is ſituated nearly om level with 
the ſurface of the ground; at àn equal diſtance from all 
the ſides of the building, and directiy undeti tie apex of 
de hill. On all ſides, both above and below at is furs 
wunded by what are called the royal apartments, which 
contain only labburers-and ſoldiers; who ean be intended 
for no othet purpoſe than to continue in the neſt either to 
guard or {erye their common father and morbdrycon, whoſe 
afety the happineſs, and, in the eſtimation of the Negroesʒ 
the exiſtence, of the whole community depends. Theſe 
wartments compoſe an intricate labyrinth; which extend 
i foot or more in diameter from the royal chamber wit 
every fide. Here the nurſeries and magazines of 33 
begin ʒ and, being ſeparated by ſmall empty chambers und 
galleries, which ſurround them, and communicate with 
ach other, are continued on all ſides to this curward hell 
ad teach up within it two-thirds or three-fourths: of its 
beightz leaving an open area in the middle CN 
which reſembles the nave of an old cathedral. This are 
s:furrounded by large Gothic arches, Which are ſbme- 
times two or three feet high next the front of the arety 
but diminiſh rapidly as they recede, like 'therarchey of 
alles in perſpectives, and are (ſoon loſt among the innu- 
nerable chambers and nurſeries behind theme All. theſe 
chambers and paſſages are arched, and contribute mutui 
ah to fupport one another. The interior buildings 
| of nurſeries, chambers," andi paſſages, has, 
lauiſ roof, without any perforation By this eontrivs 
ace, if, by accident, water ſhould penetrate dhe erternat 
dome, the apartments below are preferved from injurys 
Theare has alſo a flattiſh! floor, which is ſituated above 
a ms t 1 Dinos 01 i zt9aibl1iom whe 
uf the old ones have a method of providing for and — Us dud 2 
eee meer e 
. { nte [ t - 
oy, fom_ any other css, Fc bree of te; is not WP 
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me royal — — — and 
— lhe e admittance, f it . 
Nitude . 1 ———— — ſays Mr. Smeathman, 
rfectly cylindrical, and thirteen inches in 
*dameter# | Thefe ſubterraneous paſſages are thickly lin. 
ich the fame kind of clay af which the hill is com. 
, aſcend the internal part of the external ſhell in 2 
foren, and, "winding round the whole building up 
, interſeQt — communicate —— each other 
ar different heights. From every part of theſe la 
Jer ies 1 pipes, or ſmaller galleries, . 
different parts of the building, There are like. 
vile a great many which lead downward, by ſloping de- 
Fetnts; three and (four feet —— under ground, 
among the. gravel, from wh termites ſe. 
Jo& th finer parts, which; after being worked up in their 
*Weuths to the conſiſtence of mortar, become that ſolid 
—_— ſtone of which their hills, and every apartment of 
. ;\except the nurſeries, are compeſed. Other 
afoend and lead out horizontally on every fide, 
awd are carried under ground, but near the ſurface, to 
1 Suppoſe'the- whole neſts Within a hun- 
red of a houſe were completely deſtroyed, the in- 
-kab at a greater diſtance will carry on their 
—— and invade the goods and merchan- 
Aines contained in it by ſap and mine, unleſs great atten- 
tion and circumſpection are employed by che proprietor. 
eM. Smeathman concludes his deſoription of the habi- 
-tativny ofthe termiter hollirgſi, with much modeſty, in the 
— ere Thus I have defcribed, as briefly as 
de ti ſubject would admit, and I truſt without — — 
>0 ration; thoſe wonderful buildings, whoſe 1ize, 
tern forma, have often been mentioned by travellers, 
bur whoſe:imerior, and moſt curious parts are fo: little 
known, that ł may venture to conſider my aceount of 
reaben as new, which is the only merit it has; for the) 
Are conſtructed upon fo different a plan from any thing 
der alſe n and ſo 
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+ When a breach is made in one of the hills by an ax; 
« bther inſtrument, the firſt object that attraQs attention 
the behaviour of the ſoldiers, or fighting inſects, Im- 
nediately after the blow 18 given, a ſoldier comes out, 
— the breach, and ſeems to the nature 
of the enemy, or che cauſe of the attack; then goes 
into the hilf, gives the alerm,/and; in a ſhorc-time, large 
dolles ruſh out as faſt as the breach will permit. It is 
not eaſy to deſoribe the fury theſe fighting inſects diſee ver. 
in their cagerneſs to repel the enemy, they frequently 
tumble down the ſides of the — Aries magma 

ckly, and bite every t encounter. 
ape to the ſtriking of their forceps upon the 
building, makes a crackling — vib rag. bers Boer = 
ſomewhat ſhriller and quick 
wateh, and may be — the Ufkance of three — 
ſet, While the attack proceeds, they are in the maſt 
been bal, ago, — hold of ye oe 
of-a man's body, they a wound, which 
—— blood as 1s — to their on weight. 
When they attack the leg, the ſtain of blood: upen the 
tocking extends more than an inch an width. They 
make their hooked jaws meet at the firſt ſtroke, and never 
quit their hold, but ſuffer themſelves to be prilled away 
leg by leg, and piece after piece, without the ſmalleſt at- 
tempt to eſcape. On the other hand, if a perſon; keeps 
out of their reach, and gives them no farther dilturbante, 
in leſs than half an hour * retire into the neſt, as if 
they ſuppoſed the wonderful monſter that damaged Meir 
taltle had fled. Before the whole ſoldiers have got in, 
the labouring inſects are all in motion, and — 
de breach, each of them having a 2 


mortar in his mouth. This mortar 
breach as faſt as arrive, and 3 — 
_ much diſpatch and facility, that, notwithſtanding 
e immenſity of their numbers, they nevei ſtop or em- 
dirraſs one another. During this ſcene of apparent hurry 
ad confuſion, the ſpectator is agreeably-ſurptiſed when 
he perceives à regular wall gradually -arifing and filling 
up the chaſm. While the Iabourers' are 1 
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all thei Jaldiets remain within, except here jan 
one, ho ſaunters about among fix hundred or 3 
thouland.Jabpurers, cbut. nev er touches the morrar, One 
ſoldier, ihawerer, always takes his ſtation cloſe to the 
Wallihat-the labouzers are building. This ſoldier turns 
hinaſelt, leiſurely, on;all ſiddes, and, at intervals of a mi. 
nute or awo, raiſes his head, beats upon the building with 
his forceps, and makes the vibrating noiſe formerly men. 
tianed. A loud zhiſs inſtantly iſſues from the infide of 
dome and all the ſubterraneous caverns and paſſage, 
hat this hiſs: proceeds from the labourers is apparent; 
or, at.evexy ſignal of this kind, they work with redoub- 
led quickneſs; and alacrity. Aftenewal of the attack, 


8 
however, inſtantly changes the ſcene. On the firlt 
Woke , Mr. Smeathman remarks, f the labourers run 
Anta the many pipes and galleries with which the build- 
ag is perforated, which they do ſo quickly, that they 
{rem to xaniſn ; for in a few ſeconds. all are gone, and 
| Idiers ruſh ut as numerous and as vindidive as 
2 „On finding no enemy, they return again leiſurely 
Tinte ahe hill, and, very ſoon after, the labourers appear 
hade as at firſt, as active, and as ſedulous, with fol- 
© ders hare and there among them, who act juſt in the 
Dame manner, one or other of r ſigual 
tochaſtan thebufingſs, —— of ſeeing them 
dame gut to; fight or to work, alternately, may be ob- 
Anaipech cas often as curioſity excites, or time permits; 
and foal certainly, be found, that the one order never 
attempts to fight, or the other ta k, let the einer- 
na be ver ſo; great. avis ow SA I Aste i u 
138; exceedingly difficult to explore the interior parts 
Sf azunſh- orb The apartments which ſurround the 
rayahchamher and the, murſeries, and indsed'the whale 
fabsigk n haye.fack..a depenience;omeach:other, that the 
gf one arch. generally pulls, dovn two or thret. 
1s, ent bſtacleno ourirelearches,. namely, 
——— fer 1 nee . 01 
60 hey el laſt. diſputi EYSFYy BCA ot We: 
* as often to | rh dy Negroes _ are without 
« ſhoes, and make white people bleed plentifully through 
IAH? * their, 
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i their-ſtockings- Neither can we let a building ſtand ſo 
£23 to get a view of the interior parts without interrups 
tion; for, while the ſoldiers are defending the outworko, 
{the Jabourers keep barricading all the way againſt us, 
{ ſtopping up the different galleries and paſſages which 
lead to the various apartments, particularly the royal 
(chamber, all the entrances to which they fill up ſo art- 
gully as not to let it be diſtinguiſhable" while it remains 
* moiſt ; and, externally, it has no other ap ce than 
that of a ſhapeleſs lump of clay. It is, however; ny 
ſound from its ſituation with reſpeQ-toqlie'0ther part 
«of the building, and by the crowds ef-lahetrerd and 
 pldiers: which ſurround'it, who ſhow their Joyalty aud 
© hdelity by dying under its walls. The royal chamber 
ein a large neſt, is capacious enough to hold many hun- 
i dreds of the attendants, beſides the royal pair and vu 
(always find it as full of them as it can hold Thefe 
( faithful ſubjects never abandon their charge even in xe 
{ſt diſtreſs; for, whenever I took but tie royal cham.” 
ber, and as I often did, preſerved it in a arge ghls” 
bol, all the attendants continued running in önhe di- 
( rection round the king and queen with the utmoſt - 
heitude, ſome of them ſtopping at the head of the latter, 
s if to give her ſomething, When they cute to the 
extremĩty of the abdomen; they took the eggs from her, 
and carried them away, and piled them carefully together 
in ſome part of the chamber, or in the bewl under or 
behind any pieces of broken clay which lay moſt e- 
venient for the purpoſe. “. 30? 210, ee 01 ere 
In this chapter, I have given a ſudeinct view of the. 
gacity, dexterity; and arehiteGonie wers, exhibited in 
the conſtruction of habitations by tHe different” claſſes o 
mimals. But Lam not without 'apprehenfions;' Mat, 17 
my endeavours to avoid prolixity, may have; fin be 
initanees, degenerated into obſcurity. Enough / hex 
| hope, has been ſaid; either for the purpoſes of #4 
tion or of reaſoning z/ and; "therefore, 1 MAIL not UHE. 
ethe refleQions of my readers; but proceed theticn | 
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N Mi pane, ah the len 'of "RO exhibited in 
et, e only one of wich we have any ex- 
| powlefge, the mind is ſtruck, and even confound. 
© [ith the 55 fone of havock and devaſtation 
Ich is pt a 2 n to out 
ie w Wi e e es of anima 
? a ence 4 * I more or * 

| the death and deltrnftign. of othets. Ev 
When not prematurely deprived of Hfe by tho ker 
hoſtile to it, or by accident, enjoys à temporary ex- 
Kence, the dation f which is longer or ſhorter ac 
the tank it holds in the cre 
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| law of Nature, to 
2 is » ged to ſubmit, ' But this ne- 
iverſal deprivation of individual life, though 
| compared to the havock occaſion- 
 impels animals to kill and de- 

etimes their own. In the 

ution ſeem to be indi- 
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tly-cruel inſtitution of Nature. On the laſt branch 
of the ſubject, however, the reader muſt not expect to 
have every difficulty removed, and every queſtion ſolved. 
— - the other pa arts of the ceconomy; of Nature, the 

ty, or even the ſeeming cruelty and injuſtice, of 
— animals to prey upon one another, is a — 
which we can never be enabled com ly to un | 
But we are not entirely without hopes of ſhowing ſeveral 
important utilities which reſult from this almoſt univerſal 
bene of animal devaſtation. 1 

ofgFrapacious animals; Man is the "nioft jihive 
&troyer, The deſtruction of carhiyorouts; np 5 — | 
wk and inſects; 58; in, general, limited fo, pat | 
kinds., But the rapacity of man has hardly an 
i Jobs em nh e. is animals Thich 
this globe is almoſt uni according "a 0 
his power, and ſubdues or devours every 1 5 15 
| fame of the quadruped tribes, as the bert; Ty; 
at, he makes domeltic layes; e and though 1 2 5 
try, done of theſe ſpecies is uſed for ol, te Sis 
Wo T them to labour for, him, or keeps them 
e and amuſement. From other, 

be ox, ag thee | 
nes inn umerab 
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b»Neither-do the inhabitants of the waters eſcape the rg. eral: 
pacity of man. Rivers, lakes, and even the ocean itſelf 

del che power of his empire, and are forced to ſupp 
bim with proviſions. Neither air nor water can defend 
againſt the ingenuity, the art, and the deſtructive induſtry 
of the human ſpecies. Man may be ſaid even to have 
domeſticated fome fiſhes. In artificial ponds, he feed; 
and rears carp, tenchy perch, trout, and other ſpecies, 


und with them occaſionally furniſhes his table. to ſu 
0 It might have been expected, that inſects and reptiles, his x 
fomejof which have a moſt diſguſting aſpect, would not be f 
hase excited the human appetite, '\ But we learn from ex- num 
perience, that, in every region of the earth, many inſet deri 
which' inhabit both che earth and the waters, are eſteen- tion 


ed: delicate articles of luxury. Even the viper, though 


its venom be deleterious, efcapes not the all-devouring ies 
jaws of man. 4 * e 393. id ee . deſt 
Thus man holds, and too often exercifes, a tyrannical dela 
dominion-over almoſt the whole brute creation, not be- wh 
cauſe he is the ſtrongeſt of all animals, but becauſe his no 
intellect, chough of a ſimilar nature, is vaſtly ſuperior kro 
to that of the moſt ſagacious of the leſs favoured tribes, mu 
He reigus over the other animals, becauſe, like them, he me 
is not only endowed with ſentiment; but becauſe the pow- que 
ers of his mind are more extenſive. He overcomes force be: 
by ingenuity, and ſwiftneſs by art and perſevering indul- car 

But the empire of man over the brute creation is 


abſolutel Some ſpecies elude hig power by the rap! 
tity of their flight, by the ſwiftneſs of their courſe, by cu 
the obſcurity of their retreats, and by the element in 
trhich they live. Others eſcape him by the minutene!s 
of their bodies; and, inſtead of acknowledging their ſo- 
bereignz others- boldly attack him with open hoſtility, 
Hells alſo inſulted and injured by the ſtings of inſedts, 
and by the poiſonous bites of ſerpents. In other reſpects, 
mah's empire; though comparatively great, is very much 
Umited. He has no influence on the univerſe, on the 
Motion and affections of the heavenly bodies, or on the 
ievolutipns of the globe whichthe inhabits. Neither has 
he 2 union over auimale, vegetables, or mr 
bzagbe | | nerals. 
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werals, His power reaches not ſpecies, but is confined 

g individuals. Every order of being moves on in itz 

courſe, periſhes,: or is renewed, by the irreſiſtible power 

of Nature. Even man himſelf, hurried along by the ge- 

neral torrent of time and of Nature, cannot prolong his 

eriſtence. He is obliged to ſubmit to the univerſallaw; 

aud, like all other organized beings, he is born, grows 
to maturity, and dies. Though man has been enabled 
to ſubdue the animal creation by the ſuperior! powers of 
his mind, his empire, like all other empires, could not 
be firmly eſtabliſhed previous to the inſtitution of pretty 
numerous ſocieties. Almoſt. the whole of! his i power :18 
derived from ſociety. It matures his reaſon, gives exer 
ton to his genius, and unites his forces. Before the for- 
nation of large ſocieties, man was perhaps the moſt help» 
eis and the leaſt formidable of all animals. Naked, and 
deſtitute of arms, to him the earth was only anãmmenſe 
lelart peopled with ſtrong and rapacious monſters, by 
rhom he was often devoured, Even long after this pe- 
riod, hiſtory informs us, that the firſt; heroes were de- 
troyers of wild beaſts. But, after the human ſpecies had 
multiplied, and ſpread; aver the earth, and when; by 
means of ſociety and the arts, man was enabled to con 
quer a conſiderable part of the globe, he forced the wild 
beaſts gradually to retire to the deſarts. He cleared the 
earth of thoſe gigantic animals Who, perhaps, nowi nd 
longer exiſt, but whoſe enormous bones are ſtill feund n 
ifterent regions, and are preſerved in the cabinets of the 
curious. He reduced the numbers of the voragious and 
noxious ſpecies. , He oppoſed the powers and the dexte 
nty.of one animal to thoſe of another. Some he ſuhdued 
by addreſs, and others by force. In this manner he, in 
proceſs of time, acquired to himſelf perfect ſecurity, and 
abliſhed an empire that has no other limits than inac+ 
celible ſolitudes, burning ſands; franen mquntains, or 
obſcure caverns, which are occupied as tetreaty by a few 
ſpecies of ferocious animals.. 1 abolimil 
Next to man, the carnivorous! quadrepeds are the moſſ 
numerous and the moſt deſtructiye. Different: parts of 
be earth are infeſted with lions, tigers, pauthera, e 
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Teopards, jaguars, couguars, lynxes, wild cats, dogs, jack. 
als, wolves, foxes, hyenas, civets, genets, polecats, mar. 
tinis, ferrets, / ermines, gluttons, bats, &c, Though all 
theſe, and many other tribes of quadrupeds, live ſolely 
upon blood and carnage, yet ſome of them, as the tiger, 
the wolf, the hyeena, and many other inferior ſpecies, 
are much more rapacious' and deſtructive than others, 
'The lion, though ſurrounded with prey, kills no more 
thay he is able to conſume. But the tiger is groſsly fe. 
rodous; and eruel without neceſſity. Though ſatiated 
witk carnage, he perpetually thirſts for blood. His reſt. 
leſs fury his no intervals, except when he is obliged to 
lie in ambuſſi for prey at the ſides of lakes or rivers, to 
Which other animals reſort for drink. He ſeizes and tear; 
In pieeks a freſh animal with equal rage as he exerted in 
devouritig the firſt,” He deſolates every country that he in. 
Habits; and dreads neither the aſpect nor the arms of man. 
He ſacrifices whole flocks of domeſtic animals, and all 
the wild beaſts which come within the reach of his ter. 
Tible chaws{© He attacks the young of the elephant and 
deeros, and ſometimes even ventures to brave the li- 
on His predominant inſtin& is a perpetual rage, a blind 
and undiftinguiſhing ferocity, which often impel him to 
devour his own young, and to tear their mother in pieces 
when the attempts to defend them. He delights in blood, 
and gluts himſelf with it till he is intoxicated. He tears 
the body for no other purpoſe than to plunge his head 
ine it, an&to'drink large draughts of blood, the ſources 
"of which are generally exhauſted before his thirſt is ap- 
peaſed. Phe tiger is perhaps the only animal whole fe- 
rocity is unconquerable. Neither vi , reſtraint, nor 
"bribery; have any effect in ſoftening his temper. With 
*Harſh'ox gentle treatment he is equally irritated. The 
mild and eonciliating influence of ſociety makes no im- 
Preſſton un the obduraey and incoprigibleneſs of his dil 
poſitions” Time; inſtead of ſoſtening the ferociouſnek 
of his nüture, only exaſperutes his rage. He tears, with 
equal Wrath; the hand Which feeds him, as that which 
i aHed -, tb Mike him. He rours and grins at the fight 
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«3 2 freſh prey, which he devours before hand with the 
nidity of his eyes, menaces it with frightful groans, and 
often ſprings at it, without regarding his chains, which 
only reſtrain, but cannot calm his fury. rn 
In temperate climates, the wolf ſeems to exceed all 
other animals in the ferocity and rapaciouſneſs of his diſ- 
ion. When preſſed with hunger, he braves every 
danger. He attacks all thoſe animals which are under 
the protection of man, eſpecially ſuch as he can carry 
off with eaſe; as lambs, kids, and the ſmaller kinds of 
dogs. When ſucceſsful in his expeditions, he returns 
often to the charge, till, after being chaced and wounded 
by men and dogs, he retires, during the day, to his den. 
lu the night he again iſſues forth, traverſes the country, 
roams round the cottages, kills all the animals that haye 
been left without, digs the earth under the doors, enters 
vith a terrible ferocity, and puts every living creature 9 
death, before he chooſes to depart, and carry off his prey. 
When theſe inroads happen to be fruitleſs, he returns to 
the woods, ſearc' es about with avidity, follows the track 
and the ſcent of wild beaſts, and purſues, them, till they 
fall a prey to his rapacity. In a word, when his hunger 
is extreme, he loſes all idea of fear, attacks women and 
children, and ſometimes men; at laſt, he becomes per- 
fetly furious by exceſſive exertions, and generally falls a 
facrifice to pure rage and diſtraction. When ſeveral 
wolves appear together, it is not an aſſociation of peace, 
but of war. It is attended with tumult and dreadful 
growlings, and indicates an attack upon ſome of the lax- 
ger animals, as a ſtag, an ox, or à formidable maſtiff. 
This depredatory expedition is no ſooner ended than they 
, and every individual returns in ſilence to his ſo- 
litude, Wolves are fond of human fleſn. They have 
deen known to follow armies, ta come in troops to the 
field of battle, where bodies are cureleſsly interred, to 
tar them up, and to devour them with an inſatiable avi- 
dity ; And, when once accuſtomed to human. figſh, theſe 
wolves ever after attack men, prefer the ſhepherd to the 
flock, devour; women, and carry off children. Whole 
countries are ſometimes obliged to arm, * 
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troy the wolyes. It is a fortunate circumſtance that th 

dangerous and deſtructive animals have been long — 
extirpated from Great-Britain and her iſlands. 

—— the feathered tribes exempted from the ye, 
neral law of devaſtation. But the number of bird gf 
7 ſo called, is much leſs in proportion than 
that carnivorous quadrupeds., Birds of prey are like. 
wile weaker ;, and, of courle, the deſtruction of animal 
hte they occaſion is much more limited than the immenſe 
 deyaſtations daily, committed by rapacious quadrupeds, 
But, as if tyranny never loſt ſight of its rights, great 
numbers of birds make prodigious depredations upon the 
inhabitants of the waters. A vaſt tribe of birds frequent 
the, waters, and live ſolely upon fiſhes. In a certain ſenſe, 
ſpecies; of bird may be ſaid to be à bird of prey; 
the whole of them devour flies, worms, and 
20575 inſects, either for food to themſelves or their young, 
Iirds, of prey, like carnivorous quadrupeds, are not b 
prolific as the milder and more inoffenfive kinds. Moſt of 
them lay only a ſmall number of eggs. The great eagle 
and the oſprey produce only two eggs in a ſeaſon. The 
pigeon, it may be ſaid, lays no more. But it ſhould be 
conſidered, that the pigeon produces two eggs three, four, 
ar. hye times, from Ang 60 autumn. All birds of prey 
ibit an obduracy a fergciouſneſs of diſpoſition, 
bile the other kinds are mild, chearful, and gentle, in 
Weir and manners. Moſt birds of prey expel 
their of ng from the neſt, and relipquiſh them to their 
e, bes hey are ſufficiently able to provide for them. 
elyes., This cruelty is the effect of perſonal want in the 
mother. When prey is ſcanty, which often happens, ſhe 
i e herſelf. to ſupport her young. But, 
when hr unger , becomes 3 orgets her pa- 
rental affeftion, ſtrikes, „ and ſometimes, in a pa- 

r 
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n of fury, produeed by want, kills her offspring- 
jon to ſociety is another eſſect of this natural and 
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oth capable of providing for themſelves, and can give 
mutual aſſiſtance in making war againſt other animals, 
they never ſeparate, even after the ſeaſon of love. The 
fame pair are uniformly found in the ſame place; but 
they never aſſemble in flocks, nor even aſſociate ih fami- 
les. The larger kinds, as the eagles, require à greater 
quantity of food, and, for that n, never allow their 
own offspring, after they have become rivals, to approach 
the places which the parents frequent. But alt thoſe birds, 
and all thoſe quadrupeds, which are nouriſhed by the 
productions of the earth, live in families, are fond of ſo- 
ciety, and aſſemble in numerous flocks, without quarrel- 
ling or diſturbing one another. 
Both the earth and the air furniſh examples of rapaci- 
ous animals. In theſe elements, however, the number of 
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inhabitant of the waters depends for its exiſtence | 
rapine and deſtruction. The life of every /, from the 
ſmalleſt to the greateſt, is one continued ſcene of hoſti - 
lity, violence, and evaſion. Their appetite for food is al- 
moſt inſatiable. It impels them to encounter every dan- 
ger. They are in continual motion; and the object of all 
their movements is to devour other' fiſhes, or to avoid” 
their own deſtruction. Their defire for food is ſo keen 
and undiftinguiſhing, that they greedily ſwallow every 
thing which has the rance of animation. 
that have ſmall mouths feed upon worms and the ſpawy 
of other fiſhes ; and thoſe whoſe mouths are larger de- 
your every animal, their own ies not excepted, that 
em paſs through their gullet. To avoid deſtruction, the 
imaller fry retire to the ſhallows, where the larger kinds 
xe unable to purſue them. But, in the watery element, 
00 ſituation is abſolutely ſaſt; for, even in the ſhallows,” 
the oyſter, the ſcallop, and the muſcle, lie in ambuſh at 
tbe bottom, with their ſhells open, and, when a ſmall fiſſi 
comes into contact with them, they inſtantly, cloſe theit 
ſhells upon him, and devour at leiſure their impriſoned 
prey. Neither is 1 or purſuit of fiſhes confin - 
ed to particular regions.''' Shoals of one er follow, 
"ith unwearied ardour; thoſe of another through vaſt 


carnivorous 'animals is comparatively ſmall. But every 
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tracts of the pcean· The cod purſues the whiting from 
the banks of Newfoundland to the ſouthern coaſt; gf 
Spain. ASt tv ae eit to TIS 
It: is a remarkable circumſtance in the hiſtory of ani, 
mated Nature, that carnivoraus-birds and quadrupeds are 
leſs; prolific, than the inoffenfwe and aſſociating kings, 
but, on the contrary, that the inhabitants of the water, 


who! axe all carnivorous, are.endowed. with a moſt aſto- 1 
niſhing fecundity. All kinds of fiſhes, a few only except. )clit 
ed; are oviparous. Notwithſtanding the amazing deſtruc- thoſe 
tion of their eggs by the ſmaller, fry that frequent the WW 1#-/ 
ſhores,, by | aquatic birds, and: by the larger fiſhes, the wen 
numbers which eſcape are ſufficĩent to ſupply the ocean zones 
with inhabitants, and to afford nouriſhment to a very for t! 


grem portion of the human race. A cod, for inſtance, 
according to the accurate computation of Lewenhoeck, 
produces, from one roe, above nine millions of eggs in 
a ſingle ſeaſon. The flounder lays annually above one 
million, and the mackarel more than five hundred thou- 


ſand : An increaſe ſo great, if permitted to arrive at ma- It 
tuviry; that the ocean itſelf, in a few centuries, would not feeds 
be: {ſpacious enough to contain its animated productions. been 
This wonderful fertility. anſwers two valuable purpoſes, 0 t 
In the- midſt of numberleſs enemies it continues the reſ. But, 
pective ſpecies, and furniſhes to all a proper quantity of ent 
nadnihmentol:mn Ai vue bas ine ehen quac 

We have thus ſeen that man, ſome quadtupeds, ſome dife 
birds, and all fiſhes,” are carnivorous- animals. But this by t 
ſyſtam of carnage deſcends ſtill lower. Many of the ie lars 


4 


tribes: derive; their nouriſhment from putrid carcaſes,/from The 
the bodies of living animals, or fom killing and devour- oak 
ing weaker: ſpecies. How many flies are daily faerificed Gall 
by:Fpiders,-a' moſt voracious and a moſt numerous tribe the 
of inſects /? In return, ſpiders are greedily devoured by att 
flies which are diſtinguiſhed by the name of ichnewmons- the 
The\namber. of:theſe ichneumon flies is inconceivable; ſect 
and, if it were not for the prodigious havock they make twe 
upon icaterpillars and other inſecta, the fruits of the earth [ 
would-be emircly deſtroyed: , Waſps are extremely fond 
of animal food. They frequent butchers babe, and det the 
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the den , and every other inſe& that reſorts thither 
y the purpoſe of depoſiting its eggs in the meat. Buteh⸗ 
en take the advantage of this jealous warfare. They en- 
rage the waſps, and make centinels of them, by giving 
hn livers; which they prefer to more fibrous fleſſi, pro- 
bly becauſe they can cut livers more eafily with their 
tooth, * I 811: 1 1118-7 3 7 i 14 73th S111 GO, 
The Hbefla, dragon, or dady-fly, is well-knowtt by the 
ediity of its colours und the ſymmetry of its form. For 
theſe external qualities it has received the appellation of 

Its diſpoſitions and its mode of life, however, 
ne more ferocious aud warlike than thoſe of the Ama- 
zones. Like birds of e hover about in the air, 
for the ſole purpoſe of 'devouring almoſt every ſpecies 
of winged inſect. They, accordingly, frequent marſmy 
rounds, pools of water, and the margins of rivers; where 
nets moſt abound.” Their appetite is fo groſs and voru- 
ious, that they not only devour ſmall flies, but even the 
krge feſh-fly, moths, and butterfſies, of every kind. 

It has been often faid, that no animal fpontaneoudty 
{eds upon its own' ſpecies. This remark has probably! 
been intended as an apology for, or at leaſt à limitation 
o the general ſyſtem of carnage eſtabliſned by Nature. 
But, the obſervation, whatever might have been its ia- 
tention, is unhappily a reſult of ignorance; for ſome 
quadrupeds, all fiſhes, and many inſects, make uno uch | if 
iferimination,” The weaker are uniformly preyed upon | 
by the ſtronger, © Reaumur put twenty of''thofe baterpil- 1 
2s which feed upon the leaves of the oakrinto a viald = 
Hough he regularly ſupplied them with plenty of freſti/ 1: | 
oak leaves, he obſerved that the number of dead ones | 
ly increaſed. . Upon a more attentive examination into 
the cauſe of this mortality, he found, that the ſtronger 
attacked with their teeth, killed, ſucked out tile vitals of 
their weaker companions,” and left nothing butitlie head, 
leet, and empty ſfeins. In à few! days ene onlyrof the 
wwenty remained im life , on re. li „bas . 
Oxterpiliane have myriads of external .enemits;:as:birds;u » lf 
A amoſt erery kind, mam off the ſmaller quadrupbdas 
tir own ſpetieb, and numberleſs inſectb. „ 
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oicably produce among the vegetable tribes, is check- 
4 by umderlel enemies. SMyriada of inſects of different 
ſes, of different genera, and of different ſpecies, ſeem 
o be produced for no other purpoſe but to deyour the 
zrotis. Some of theſe inſects are ſo voracious, that, 
withſtanding the extreme prolific powers of the puce- 
vas, we have reaſon to be ſurptiſed that their ſpecies are 
jt entirely annihilated. On every leaf inhabited by the 
weeron we find worms of different kinds. Theſe worms 
ted not upon the leaves, but upon the pucerons, whom 
ey devour with an almoſt incredible rapacity. Some 
of theſe worms are transformed into flies with two wings, 
hers into flies with four wings, and others into beetles. 
While in the worm-ſtate, one of theſe gluttonous inſets 
vil ſuck out the vitals of twenty pucerons in a quarter 
& an hour. Reaumur ſupplied a ſingle worm with more 
han a hundred pucerons, every one of which it devoured 
0 leſs: than three hours. n nie 
Bede the general ſyſtem of carnage produced by the 
teefſity of one atiimal's feeding upon another, there are 
«her ſources of deſtruction, which originate; from very 
ferent motives. Man is not the only znimal who wages 
nit with- bis own ſpecies. War among mankind, in cet: 
kin accidental ſituations of ſociety; may be productive, 
6 particular nations or communities, of beneficial effects. 
hit every advantage derived by war to one nation. is ac: 
quired at the expence, and either the partial, or thę total 
nin, of another. If univerſal peace could be coimpletet 
dabliſhed, and if the earth were cultivated to the high 
"oY friction, it is not probable that the multiplication; of 
sor de human ſpecies would ever riſe to ſuch a degree as, to 
oe <1 the quantity of proviſions produced by agriculture, 
nd by the breeding of domeſtic animals, neceflary fot 

. bar Exiſtence and happineſs, But, as long ab men are 
| Py | ambition, by refentrh „ and by many 

aber hoſtile paſſions, war and animoſity, witk all theit 
vid AY e of blaodthed and calamity, will forever ; continue 


oi rade and perfecute the human kind. Let ua, how: 
. © de humble, © We cannot unfold the myfferies of 
ule N 


Mute; but we may admire her operations, .and ſubmit, 


with 


5 
is 


| 


cy 
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ST PUR 3 HEY becomit g teſignation, to her irreſiſtible decrees, 


The man, if ſuch a man there be, whoſe ſtrength of mind 
an en to obſerve! Rt this conduct, is the 
fl 1 eal'1 ofopher r. e207 nec N14" 
e169 Ti le temarked; min is not the only animal that 
> jakes war with his dun cperies. Quadrupeds, birds, 
© "> tiſhes;InſeQ8, independently of their appetite for food. 
„ oeafionally Right and kilf each erher. On this fubjet 
we ſhall confine ourſelves ti a few examples derived from 
the ſuſeck tribes. nine Dt e Ty 
A ſociety or hive of 'bees*tonſilty of a female, of males, 
and of drbnes, or neuters. Theſe three kinds continue, 
fox ſome time, in the moſt perfect harmony, and mutu- 
Ally prote& and aſſiſt each other. The neuters, or work- 
2 dees, diſcover the ſtrongeſt attachment and affection, 
{” t6 the males, even when in their worm ſtate. The neu- 
ters are armed with a deadly ſting, of which the males 
are deſtitüte. Both are equally produced by the ſame 
> mother, and hñve in the ſame family. But, notwithitand- 
ing theif temporary affection, there are times when, the 
R en reyes, we the males. Among the laws of 
dg 


k ed republics, we find ſome which are extremely 
:12/tzrbarous.* The” Lacedemonians were allowed to kill 
fluch of their children as were produced in a defective ot 
© mairhed' fate" becauſe they would become a burden upon 
lle ommanity. The laws of the Chineſe permit actions 
200 ll inhuman. We perhaps know not all the reaſons 
me e” netter bees treat the males with ſo much cruetty. 
tl «bats is à time, however, when'the males become per. 
fetch uleleß to the community; and it is not incurious 

ttb temafk, that the general maſſacre never commences 
ens till rbis petiod arrives. Whenever a ſtranger- bee enter 
„he, bis temerity is bniformly puniſhed with death. 
Bur mortaf combats are not unfrequent between bees be. 
9'the ſame hive.” Theſe combats are molt fre- 


N 


clear and warm weather. Sometimes two com- 
„ Vatanté come out of che hive eloſely faftened to each 
15 other? Ar öder times the attack is made in the nir. But 


üünchgttper way the battle begins, both combatants un 
N 2 — belare it in teriminated bf . 
T.-C" . 
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death of one of the parties. When they. reach the 
ground, each individual, like a wreſtler,” endeavours to 
— the moſt advantageous poſition, for . his ad- 
jerſary to death. Sometimes, though rarely, the ſing 
is left in the wound, Af 1 were general! 55 caſe, 
erery combat would prave fatal to, a be fl r..the 
nictor could not long ſurviye, the loſs, o 10 ſing. . Theſe 
battles ſometimes: continue near zn hour before one of 
che flies is left expiring on; the ground, % ++ 

Beſide theſe ſingle combats, general actions My not. un- 
frequent, eſpeciallyſin the ſwarming ſeaſon. When two 
ſwarms, or colonieg, happen to contend for, he. ame ba- 
bitation, a general and bloody, engagement immediately 
enſues. Theſe engagements often continue for hours, 
and never terminate without great bayook on both ſides. 
The ſting is not the only weapon employed in war by 
bees. They are furniſhed with two ſtrong, fangs. or, teeth, 
with which they cruelly tear each other. Even in gene- 
ral engagements, all the combats are fingle. But, when 
the great laughter of the males is committing, three or 
four neuters-are not aſhamed to attack, a ſingle f 

Every waſp's. neſt, about the beginning of Gager, 
exhibits a; ſingular and à cruel ſcene At this ſeaſon, 


the waſps ceaſe to bring nouriſhment to their, young. . 


From affectionate mothers or nurſes, they ab 25 —— 
barbarous ſtepmothers. They are worſe; f 

the young worms from their cells, and, cry th ou 
+ of the neſt. , Being thus expoſed, 10 — weathe 


deprived of Ie ee every one o f them una * | 
periſhes. This devaſtation. is not, like that of the 827 


bees, confined to the male- worms. Here no worm, o 
whatever denomination or ſex, eſcapes, the, werd ad 
undiſtinguiſhed maſſacre. , Beſide c oh e Wor 
the weather, the waſps kill them with th This 
aa ſeems to he a, violation of, pareatal, OE ING 
the ſtrongeſt principles in animal nature. 1 ten- 
tions of Nature, though they may often elu * re. 
ſearches, are never rr x to, — — 
and unnatural in this in 1 Ave de Ten committed 
annually by the waſps, is perhaps an act of "the eee 
mercy 
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mercy and compaſſion. Waſps are not, like the honey. 
bees,” endowed with the inſtin& of laying up a fore of 
proviſions for winter ſubſiſtence. If not prematurely de. 
ſtroyed by their parents, the young muſt neceſſarily die 
a more cruel and Ungerin death, occafioned by hunger. 


Hence this ſeemingly-harſh conduct in the œconomy of 


waſps, inſtead of affording an exception to the univerſal 
benevolence and wifdom of Nature, is, in reality, a mer- 
citul inſtitution. Beſides, as the multiplication of waſps 
prodigious; and as they are a noxious race both to 
man and other animals, and eſpecially to many tribes of 
inſects, if their increaſe were not checked by ſuch a 
dreadful carnage, their depredations, in a few years, 
would annihilate other ſpecies, break the chain of Na- 
ture, and even prove deſtructive to man and the larger 
animals. fu ane 

The ſame inſtinctive ſtaughter, and probably for the 
fame reaſons, is made by the hornets. Towards the end 
of October, all the worms and nymphs are dragged out 
of the neſt and killed. The neuters and males fall daily 
victims to the cold; ſo that, at the end of winter, a few 
fertile ſemales only remain to continue the ſpecies. 
Acvording te the adopted plan, we ſhall finiſh this ſub- 
ject with ſome obſervations which may have a tendency 


to reconeile our minds to a ſyſtem fo deſtructive to indi- 


viduals of every ſpecies, that humanity, when not en- 
lightened by à ray of philoſophy; is apt to revolt, and to 
ppreffion. Nature, it 
muſt be'confeſſed; ſeems almoſt indifferent to individuals, 
who periſh every moment in millions, without any appa- 
rent compunction. But, with regard to ſpecies of every 
deſeription, her uniform and uninterrupted attention to 
the preſer vation und continuation of the great ſyſtem of 
animation is conſpicuous, and merits admiration. Life, 
it ſhnould appear, cannot be fupported without the inter- 
vention of death. Through almoſt the whole of animat- 
ed Nature, as we have ſeen, — but rapine, and the 
deſtruction of individuals, prevail; This deſtruction, 
however, has its ue Every animal, after death, admini- 


deen itz and hoppinoly'ts's murder of others. In man; 
$A63# n! Des T0 et r een 


"DNS 45 animals, 


in 
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animals, the powers of digeſtion, and of aſſimilation, are 
confined to animal ſubſtances alone. If deprived of ani - 
mal food, ſuch ſpecies, it is evident, could nat exiſt. The 
chief force of this obſervation, it is admitted, is applica- 
ble ſolely to the carnivorous tribes, ſtrictly ſo denominat - 
ed. But, from the facts formerly enumerated, and from 
the daily experience of every man, it is apparent, that, 
perhaps, no animal does or can exiſt totally independent 
of food that is or has been animated. Sheep, oxen, and 
all herbivorous animals, though not from choice, and even 
without conſciouſneſs, daily devour thouſands: of inſecta. 
This may be one reaſon why cattle of all kinds fatten ſo 
temarkably in rich paſtures ; for inſeQs are always moſt 
numerous where the herbage is luxuriant. Nature is ſo 
profuſe in her animated productions, that no food can 
be eat, and no fluid can be drunk, in which animal ſub- 
Funde either in a living or dead ſtate, are not to be 
oung, | X 1 rag 21,4 4 
To this reaſoning it may be objected, Why has Nature 
eſtabliſhed a ſyſtem ſo cruel ? Why did ſhe render it ne- 
ceſſary that one animal could notylive without the de- 
ſtruction of another ? To ſuch queſtions no anſwer: can 
de either given or expected. No being, except the Su- 
preme, can unfold this myſtery. Perhaps it even exceeds 
the limits of poſſibility to eſtabliſh ſuch! an extended y. 
tem of animation upon any other foundation. From the 
general benevolence of the great Creator, we ate war- 
ranted to conclude that this is really the caſe But it ig 
[ruitleſs to dwell upon ſubjects which are inſcrutable, and 
tar removed beyond the powers of human intellect. We: 
hall therefore deſcend, and endeavour g point out ſome 
2 which reſult from this myſterious inſtitutioen 
0% Nature, „ nube zen Hut 4MQUDIQUTOD ei gain. 
On this branch of the ſubject, the reader will eaſily, 
«wh that much order or connection is not to be exr 
ed. cet A anidioa ee 2W 28 eee 
The hoſtilities of animals, mankind not excepted, give 
ile to mutual improvement, Animals improve and- di, 


cover a ſuperiority, of parts, in proporti Amt, — der 
ol enemies they have to attack or — 2 The weak, and 


conſe» 


; r 


unſſormiy covers the ſurface of the earth with trees and ve. 


hie would "RM de wanting, 
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ently” timid, are obli to exert their utmoſt 
Grape in inventing and practiſing every poſſible mode of 
ng inftin& powerfully prompts ; but much is 
my rae and abſervation. Rapacious ani- 
— 4 80 the contrary, by frequent diſappointment, are 
oliged to prbxide aga inſt the cunning and aberttick of of 
their 174 er beerout animals, as they have little dif. 


ficu A be food, are rtionally ſtupid; 
ik der 5 ill re nil, if they i pl no 
eficinigs to e them. Fe if his attention and ta- 


lente were not eh by the'animoſities of his own ſpe· 
cies, by the attacks of ferocious artimals, and even by 
thbſe the inſect tribes, would be an indolent, an in. 
curious, x dirty, and an ignorant animal. Thoſe of the 
6 accordingly, who procure their food with lit- 
induſtty, as we learn 1 a multitude of travel. 
* voyagers, are perfectly indolent and brutiſhly ſtu- 
* Timid nimals 'never uſe- the arts of defence, or 
i i danger, except from three cauſes, pure 
10 ch is implanted | in their natures, imitation, 

ence,” By experience, timid animals are taught 
ref rig Ten Flight is inſtinctive; but the modi: 
. 6f i are 4 2 by imitation and experience. 
—— F6ms inſtances, ſeem to ariſe, not from 
eteral/amtipathy- of one ſpecies to another, but from 4 
'bf od. The celebrated Captain Cooke informs 
"2#at!'in Stzrtn Hand; birds of prey aſſemble promil- 
N 1 and other birds; without the one 

te 


„or the other diſcovering the ſmalleſt 
rfor,”' In that ifland; the rapacious birds, 
Fee "$a plenty of food from den feats, fer hon, 

29 Jon 13/1 5 I, 
a I profuBon 'of animal life ens to be the genen in. 
t bf Nature. For this purpoſe, when not modified 
or reſtrained by the induſtry and intelligence of man, ſhe 


Vier er ererg dad, which fupply mg riads of animated 
with'$56d; But 'the Wpoladle extenſion of 

if animals did — 8 
eser other. If i animals were to hve on vegan 


2203/1142 alone, 
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gone, many ſpecies, and millions of individuals, which 
ow enjoy life and happineſs, cquld haye no exiſtence ;. 
for the productions of the earth would. Not be ſufficient. 
to ſupport them. But, by making animals feed pon. 
ach other, che ſyſtem of animation and of happinels is. 
extended to the greateft *poſfible degree. In this view, 
Faure, inſtead of being cruel and opprethye, is highly. 

rous and beneficent. EOS 


* 


gment that of uſeful vegetables, has been the, uniform 
gs human induſtry, 4 few ſpecies of ani | 
ly ate. of immedizte wh 12577 U 
dates with care, or hunts for his prey. The ox, the 
keep, the goat, 20d other animals whi are unde ; 


In- 
Un, 


he occaſionally deſtroys domeſtic animals, a timid; 


W He has a right to eat them: For he N ind 


N 
* 


he gives life and happincſs to. millions, which, without, 


of 
gs # I 


| 8 dS ON T1), 
hot cheriſhed and defended many 


W 7 
limited ;, for, by the mildneſs of their diſpoſitions, th 


fity, be ver fmall. nid Gt bog nnn its vine 
There is - wonderful balance in the ſyſtem, of au 0 
deſtruction. If the general ptofuſion of the animated; 
productions of Naturè had no other check than che va. 
fious periods to which their lives, when not extinguithed- 
by hoſtilities of one kind or anpther, are limited, the 
wole would foon be annihilated 3 — univerfal famine, 
ad the earth, inſtead. of every where teeming. with ani 
mals, would, unleſs Lnge new creation, ex-, 
bit nothing but a mute, à lifeleſs, and an inactiwe {cepe,, 
|t even a ſingle ſpecies were permitted to multiply with»; 
out diſturhance, the food of other ſpecies would. be en 
tauſted, and, of courſe, a period. would be put thx 
; Yy exiſtence. 


Aar e er eg dei ern 
ef diminih the 1 5 of noxious animals, and to.” 
e 


ity to man, Theſe be either cul-. 
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Spent. ried by the herbivorous and frugivorous races, if 
not reſtr en would ſoon increaſe 
0 a — 17 1d Carnivorous animals are the bar. 
F--= fixed by 1 5 to noxious inundations of other 
a ls. The carnivorous tribes may be. compared to the 
and ze pruning; hook, which, by diminiſhing the 
number of Þ ts when too cloſe, or lopping off their lux. 
the others grow to greater perfection. 
ESE ſwarms of inſects which cover the ſurface of 
earth, are oppoſed an army of birds, an active, a 
Nigilant, and a voracious race. Hares, rabbits, mice, 
rats, are, expoled to the depredations of carnivorous qua- 
Weds and birds. The larger cattle, as the ox, the deer, 
ep, 15 are not exempted from enemies: And 
e the l of his mental powers, checks 
multiplica tion of the, carpivorous tribes, and main. 


5 the balance and empire of the animal ſyſtem. Thoſe 
$ 
ine 


Which are endowed with uncommon fertility hate 

umber of e The caterpillar, the puce 

3 5 14e one of the moſt prolific tribes of 

ttacked and deyoured. by numerous hoſtile 

awever, is ever exhauſted. The ba- 

en iy and loſs is perpetually preſerved. The 

n the, atmoſphere, may S conſidered as au 
ure. this view, ĩt is 

[cel att ed by. the e 

It, is I., to ſupport. Every 


= hel 'veg calls furniſh l, and. to 95 
85 RY and every ſpecies 
55 9 0 


with fa 
1 91 90 egen. is conſtantly 


11 from d aily experience. The reader, 
; me,; will not be diſpleaſed to have ſome 
15 128 5 0 by Nature to e 


Man n 85 of the Nile, a the lower parts of 
ne. th, ſerpents, frogs, mice, 


— 8 Fon e e este the, forks wer 
e m. deyour the ſer- 
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tte, would be highly noxious to the inhabitants. Be- 
bn, a moſt ingenious and faithful French Naturalift, re- 
marks, that, in many places, the land could not be inha- 
ited, if the ſtorks did not deſtroy the amazing numbers 
of mice which frequently appear in Paleſtine, and oth 
parts of the Eaſt bordering upon Egypt. The Fgyptia 
vulture, ſays Haſſelquiſt, is of ſingular benefit to that 
country. It eats up all the dung and offals in the towns, 
ind the carcaſes of camels, horſes, aſſes, &c. in the fields, 
which, if not quickly devoured, would, in that warm 
climate, by heir putreſcency, be productive of diſeaſe 
and death to the inhabitants. Putrid carcaſes, in all coun- 
tries, are both offenſive to the noſtrils and hurtful to 
health. But Nature, by various inſtruments, ſoon re- 
moves the evil. An animal no ſooner dies, than, in a 
rery ſhort time, he is conſumed by bears, wolves, foxes, 
logs, and ravens. In ſituations where theſe abümals dare 
not approach, as in the vicinity of towns and villages, a 
dead horſe, in a' few days, is devoured by myriads bf 
maggots. In the uncultivated parts of America, ſerpefits 
and ſnakes of different kinds abound. After i was diſ- 
covered that ſwine greedily devoured ſerpents, hogs were 
uniformly kept by all new ſettlers.” Catefpillars are de- 
ſtructive to the leaves and fruits of plants. eir Hütm- 
bers and varieties are immenſe,” But their” Ueyaſtitibits -. 
are checked by many enemies, © Withgut a profuſion f 
caterpillars, moſt of the ſmaller birds, efpetially  whien 
young, could not be ſupported ' By devouring the ca- 
terpillars, theſe birds preferve the fruits of the earth from 
total deſtruction. Mr. Bradley, in his Genttat' Fatiſe 
of Huſbandry and Gardening, his publiſned à letter, in 
which the author oppoſes the common opinion,cthat bit: 
and particularly ſparrows, do much mifchief in ouf par. 
dens and fields. The fact is admitted. But the” gf. 5 oo 
ity of theſe birds is overlogked* Fer this author proves, 17.218 
that they are much more uſeful than'noious. He ſhows, . 1m 
that a pair of ſparrows, during the time” they bier Hy 

ing to feed, ' deſtroy; every week, 3360 cater . i Wt 
This calculation he founded upon actuaf obfervation.” He 175538 
diſcovered that the two parents carried to the nt c ca- 
88 | terpillars 
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terpillarz in an hour any then ſuppoſes, which is à mo. 
dęrate ſoppoſtion, that. che ſparrows enter the neſt only 12 
[8 each days Mhich ig a daily canſumption of 480 ca. 
trpillars-,, This Jum, multiplied by 2, or the days in 3 
werk, gives 3360 caterpillars extirpated weekly from a gar. 
den. The utility of theſe birds is not limited to this cir. 
cumſtancę alone for they likewiſe feed their young with 
butterflies, and other winged inſects, each of which, if not 
deſtroyed, in this manner, would be the parent of ſever] 
hundreds of caterpillars. Thoſe butterflies and caterpillars 
which are covered with hair are rejected by ſome birds, who 
prefer flies of a ſmoother and ſmaller kind. But theſe hairy 
Ipecies,.it ſhould; be conſidered, are the food of the worms 
which are transformed into thoſe ſmaller flies that afford 
nouriſhment to the birds which reject the hairy caterpil lars 
ang butterflies. | 
-Shell-fiſhes are extremely prolific, and ſo ſtrongly for- 
tied by Nature, that their increaſe, one ſhould imagine, 
ud ſoon augment to a degree that might be hurtful to 
other, ſpecies. Their noxious multiplication, however, 
is checked by numberleſs enemies. But their moſt deſ- 
tructi de enemy is, the trochus, Which is à kind of ſea- 
. This animal is furniſhed, with a ſtrong, muſcular, 
hollow trunk, bordered at the extremity with a cartilage 
tagthed like aifaw;: Againſt this inſtrument, which atts 
like, an, augre, nd ſhell, however hard or thick, is a ſuf. 
ficjent defence. Theſe: animals, called trochi, fix them- 
ſe res upon an oyſter ot a mulcle; bore thraugh the ſhell 


Vith their trunk, and devour their; ptey at their leiſure. 
o ee aftackeds. l. a.bivalye,: may open or ſhut its 


ell; but no efforts of this kind can be of any avail; 
er remains.umnmoxeably fixed till it has com. 
#&\y ſuckedeut the vitals of 8. In this cruel 
oceupatien the tochus aſten continues for days, and even 


. weeks, Before ithe.life of the animalattacked is fully ex- 


may be ſeen 


1 fe 250 The:operation/ of, the trochus n 

in the elsa many, oyſters; uſcles, and other ſhell- 

Rege, * tv l. ate olien.Picxged; with a number 
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The amazing ſtrength of the whale, one ſhould im 
ene, e, would u it from the inſults of 'every other = 
nal. But, beſide the annual depredations'made by man 
zpon the cetaceous tribes, they are often attacked aud 
killed by the ſword-fiſh.. The ſnout of this: comparatively-' 
mall animal is armed with a long, hard, projection 
hone, each edge of which is furniſhed with a number of 
ſrong, flat, and ſharp points, or teeth, ſome of which, 
eyecially near the ſnout, are an inch and a Half in length. 
With this inſtrument the ſword-fiſh boldly attacks the 
whale. I have often had the pleaſure, ſays Pere Labat *;* 
of ſeeing their combats. The whale has ne other defence 
but its tail, with which it endeavours to ſtrike its antago« 
mt. But, as the ſword-fiſh is more active and nimble” 
than the whale, be eaſily parries the blow by ſpringing 
into the air, and renewing the attack with his faw-like' 
inſtrument. - Whenever he ſucceeds, the ſea is dyed' red 
vith the blood ifluing from. the wound. The fury! of the 
whale appears from the vehemence with which it | 
the waters, each, ſtroke reſounding like he repout « of O 
canon. 48110 21 
Many ſmall birds, and particularly We the” 
it-mouſe, may be ſeen, during the winter ſeuſon, pe 
at the buds. and branches of trees in our garden. 
theſe little animals Nature — entruſted the charge of t 
renting the 7 A to o mie -whi 
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"el apr eg byte amv a&iog oft oz 
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Sbdw .ticfill Of the Artifices of Animals. 
| 11115 8 5 13 . 


| 11 that many inſtances of the dex. 
* terity and artifices employed by different animal; in 
Yrious parts of their manners and economy, have been 
becalibnally mentioned in ſeveral of the foregoing chap- 
fery.”/ «This eireuinſtance, to avoid repetitions, will neceſ. 
render' the preſent chapter proportionally ſhort, 
DuThe artifices Practiſed by animals proceed from feve. 
ral motives, many of which are p. rely inſtinctive, and 
lers are acquired by experience and imitation. Their 
Akt, in general, are called forth and exerted by three 
Freat aud important cauſes, the love of life, the defire 
oF 1 and continuing the ſpecies, and that ſtrong 
attachment which every animal has to its offspring. Theſe 
are the ſburces from which 411 the movements, all the 
dexterĩty, and all the ſagicity of animals originate, The 
ciple of ſelf.preſervation is inſtinctive, and ſtrongly 
mprefſed upon the minds of all animated beings. It 
gives riſe to innumerable arts of attack and defence, and 
not unfrequently to ſurpriſing exertions of ſagacity and 
genius, The fame remark is applicable to the deſire of 
multiplication, and to parental affection. Upon this ſub- 
_ #@& we ſhall, as uſual, give fome examples of animal ar- 
tice, which may both àmuſe and inform ſome readers. 
When a bear, or other rapacious animal, attacks cattle, 
ey inſtantly join and form a phalanx for mutual defence. 


ö An the fame circumſtances; horſes" rank up in lines, — 
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ent off the enemy with their heels. Pontoppidan tells og, 
hat the ſmall Norwegian horſes, when attacked by bears, 
inſtead of ſtriking with their, hind-legs,, xear, and, by 
quick and repeated ſtrokes with their foxe-fegt, either kill 
the enemy, or oblige him to retire. This curious, and 
generally ſucceſsful defence, is frequently performed in 
the woods, while a traveller is fitting on the horſe's back. 
t has often been remarked, that troops of wild horſes, 
when ſleeping either in plains or in the foreſt, have always 
one of their number awake, who acts as a centinel, and 
gives notice of any approaching danger. 

Margraaf informs us, that the monkeys in Brazil, while 
they are ſleeping on the trees, have uniformly a centinel 
to warn them of the approach of the tiger or other rapa- 
cious animals; and that, if ever this centinel is 
ſeeping, his companions inſtantly tear him in pieces fqn 
lis neglect of duty. For the ſame purpoſe, when a traop 
of monkeys are committing depredations on the fruits of 
2 garden, a centinel is placed on an eminence, who, when 
any perſon, appears, makes a certain chattering noe; 
which the reſt underſtand to be a ſignal for retreat, and 
immediately fly off and make their eſcaze. I5r 

The deer-kind are remarkable for the arts they emploꝝ 
in order to deceive the dogs. With this view the ſtag 
alten returns twice or thrice upon his former ſteps. . He 
endeavours to raiſe hinds or younger ſtags to follow him, 
and to draw off the dogs from the immediate Object of 
their purſuit. If he ſucceeds in this attempt, he then flies 
of with redoubled ſpeed, or ſprings off at a fide, and liga 
down. on his belly to conceal himſelf. When in this {tur 
ton, if by any means his foot is xecoyered. by the dogsz 
bey purſue him with more advantage, begauſe haf is, 
e ee Their ardour increaſes in propox: 
won to his feebleneſs; and the ſcent becomes ſtrongariss 
be grows warm. From theſe circumſtances the daꝶs aus 
went their cries and thei Ponds and, thoughithe tag 
employs more arts, of; eſcape than formerly, s his ſwiſte 
nels is diminiſhed, his gqublings and, aztifices;bevome 
1 leſs effectual . N ther, eſourco is now left 

but to fly from the carth which, herne, and 80 12 
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468 THE PHILOSOPHY 
to the Waters, in order to cut off the ſcent from the dos: 
1 un "7, 
- when the huntſmen 7 1 endeayour to put them on the 
track of his foot. After taking to the water, the ſtag i; 
fs much exhauſted that he is incapable of running much 
father, and 18 ſoon af bay, or, in other words, turns and 
defends himſelf againſt the hounds. In this ſituation he 
often wounds the dogs, and even the huntſmen, by blows 
with his horns, till one of them cuts His hams to make him 
fall, and then puts a period to his life. The fallow.dees 
is mote delicate, leſs ſavage, and approaches nearer 10 
the domeſtic ſtate than the ſtag. The males, during the 
futtiug ſeaſon, make a bellowing h6iſe, but with a low and 
Alter füpted voice. They are not ſo furious as the ſtag, 
They neyer depart from theit own country in queſt of fe. 
males; but they bravely fight for the pöſſeſſion of their 
miſt They aſſociate in herds, which generally keep 
together. When great numbers are aſſembled in one 
park; they commonly form thenifelves into two diſtind 
troops, which ſoon become hoſtile, becauſe they are both 
ambitions of policing the fame part of the incloſure. 
ach of theſe troops has its own chief or leader, who 
always marches foremoſt, and he is uniformly the oldeſt 
and ſtrongeſt of the flock. The others follow him; and 
_ fliewhole draw up in order of battle, to force the other 
trop; who obſerve the fame conduct, from the beſt paſ- 
tüte The regularity with which theſe combats are con- 
auckea is ſingular. They make regulat attacks, fight with 
6durage; and never think themſelves vanquithed by one 
check; for the battle is daily renewed till the weaker 
are completely defeated, and obliged to remain in the 
* paſture. They love elevated and billy countries 
teh. hunted, they run not Traight out, like the ſtag, 
ve double, and endeavour to conceal themiſeldes from the 
= by various artifiees, and by ſubſtituting other ani- 


Mals in their place. When fatigued and heated, how 

er, they take the water; but neyer attempt to croſs ſuch 

arpe rivers as the ſtag. Thus, between the chace of the 

aw-dger .and of the tag, there's vc nate if 

n Their ſagacity and inſttis their (Miſts" and 
; only 
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iſed by. the fallow-deer. As he runs not. 5 far be- 

e the dogs, and is leſs enterpriſing, he has 0 whey 08 
— to change, to ſubſtitute ano oer in his p lack, 45 
double, return upon his former tracks, &c. which ren⸗ 
ders the hunting of the fallo — more ſubſect to incon? 
reniencies than that of the ſtag. + 

The roz-deer is inferior to the ſtag 44 Mises 

both in ſtrength and ſtature; but he is endowed With 
more gracefulneſs, courage, and vivacity.” His eyes are 
more brilliant and animated. His limbs are more nim- 
ble; his movements are quicker, and he bounds with 
equal vigour, and agility. He is likewiſe more crafty, 
conceals himſelf with greater addreſs, and derives ſupe- 
ner reſources from his inſtincts. Though be leaves be 
hind him a ſtronger ſcent than the ſtag, which increaſes the 
adour of the dogs, he knows how to evade their pur 
ſuit, by the xapidity with which he commences His flight, 
and by his aumerous doublings, He delay '$ not his ' arts 
of defence till his ſtrength begins to fail tym for he nd 
ſooner perceives that the firſt efforts of a rap a Aght Have 
been unſucceſsful, than he repeatedly bett, ol" 
former ſteps after, confounding, b y theſe oppöftt 
motions, t direction he has taken, a er 5 0. 
the preſent with the paſt emanations of bis bod 10 
a great bound, riſes. from the earth, a de 
fide, lies down flat on bis belly. In this vette Fa 
yon, he often allows the whole pa ck of iy Ss: en 
very near him. "The Toe- deet; differs 
the ſtag in diſ W re ma ners, and. in ö 
tural. habit. ead of ſſqciating in herd, x 15 
ſeparate families. The two parents and whe 

er, and never mingle With a 

. thei amours, and-neyer unfaithf 

The females commonly produce two x þ 
— and the other a female. 15 young ai ants 45 
we ee and nouriſhed together, acquir 2 

affeion ſo. ſtrong, that they never depart from ede 
Ts attachment 18 alder l mare than love ; for, 00 | 
abvays in OO Js hey os the rut 5 
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türn upon their former ſteps. From the place of ſtart 


25 ary; Pebrbary, and March, ſometimes perform 
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yes off the fawns, as if he intended that they ſhould 
yield theit place to thoſe which are to ſucceed, in order 
to form new families for themſelves. After the rutting 
ſeaſon, however, is paſt, the fawns return to their mo. 
ther, and continue with her ſome time longer; after 
which they 'ſeparate forever, and remove to a diſtance 
from the ry of their nativity, When about to bring 
forth, the female ſeparates from the male; and, to avoid 
the Wolf, her moſt dangerous enemy, conceals herſelf in 
the deepeſt receſſes of the foreſt. In a weck or two the 
ans are able to follow her. When threatened with dan- 
fer, ſhe hides them in a cloſe thicket; and, fo ſtrong is 
er parental affection, that, in order to preſerve her of- 
ſpring from deſtruction, ſhe preſents herſelf to be chaced. 
Hares poſſeſs not, like rabbits, the art of digging re- 
treats in the earth. But they neither want inſtinct ſuf- 
cient Fed 


ed, they firſt run with rapidity; and then double, or re- 


dotMte more frequently. 'Hares hunted, in the place where 
they were Brought forth, ſeldom remove to a great dif 
tanes fr rm; and, when chaced 
ed days a they perform the 


' doubBing had practiſed the day before. When 


lies of Teveral miles in queſt of mates; but, as {on 

F 3 ; they iy back to:the place of 

Ar pativ 12 are,” Fouilloux remarks, 
Nr _ 7 

18 2 et 80 MA, by a pool, at Non 
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«own on the ruſhes in the middle of it, without being 
( chaced by the dogs. I have feen a hare, after running 
* two hours before the dogs, puſh another from his ſeat, 
«20d take poſſeſſion of it, I have ſeen others fwim over 
«two or three ponds, the narroweſt of which was eighty 
« paces broad. I have ſeen others, after a two hours chace, 
res into a ſheep-fold and lie down among them. I have 
t ſeen others, when hard puſhed, run in among a flock of 
* ſheep, and would not leave them. 1 have ſeen, others, 
« after hearing the noiſe of the hounds, conceal themſelyes 
ein the earth. I have ſeen others run up ane ſide of a 

hedge and return by the other, when there was nothing 
{elle between them and the dogs. I have ſeen others, 
' zfter running half an hour, mount an old wall, fix feet 
high, and clap down in a hole covered with ivy. 
'l ve ſeen others ſwim over a river, of about eighty pa- 

ces broad, oftener than twice, in the length of two 
hundred paces 

The fox has, in all ages and nations, been celebrated 
for craftineſs and rb Acute and circumſpect, ſagas 
cious and prudent, he diverfifies his conduct, and always 
reſerves ſome art for unforeſeen accidents, , Though mim-, 
bler than the wolf, he truſts not entirely to 8 
of kis courſe. He knows how to r 
riding himſelf with an aſylum, to whic ——- 


Gnger appears. He is not a va abond. 2 ives che a ſe 
ted habitation and in a domeſtic ſtate. I a 85 
ſituation, the art of moving and rendering, 


modious, and of con homer the Rogues 1 8 ea A: 10 
e 


imply a ſuperior degree entiment jpg 170 

fox poſſeſſes theſe e and e pus! un 
terity and adyantage, He takes up. 155 a * 'on the bor- 
der of a wood, and and in the nei urhood o a | 
Here be liſtens to the crowing af the cocks,an the n 

ok the poultry.” He ſcents them at a ap arg * 


lis time with great judgment 4 diſcretion. He 
both his route Nn pe his defi oh — 4 — forwar ID | 
caution, ſometimes eyen ne his body, 


makes a | fruitleſs. en he e 
gets in underneath it, dn ravages 4 70 27 
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thefowls-to death, and then retires quietly with his prey, 
ich he eithericonceals under the herbage, or carries of 
te his kenne. In a hort time he returns for another 
which he carries off and hides in the ſame manner, but 
in a differentiplace.' In this manner he proceeds, till the 
ght of the ſun, or fome movements perceived in the 
houſe, admeniſh him that it is time to retire to his den. 
He does much miſchief to the bird-catchers. Early in 
the morning he viſits their nets and their bird-lime, and 
carries off ſuceeſſiwely all the birds that happen to be en- 
tangled! The young hares he hunts in the plains, ſeiacs 


vlc ones in their ſeats, digs out the rabbits in the warrens, 


finds oat the neſts of partridges, quails, &c. ſeizes the 
mothers on the eggs, and deſtroys a prodigious number 
bf game. Dogs of all kinds fpontaneouſly hunt the fox, 
Though his odour be ſtrong, they often prefer him to 


_ the ſtag or the hare. When purſued he runs to his hole; 


ie is not uncommon to ſend in terriers to detain him 
till the hunters remove the earth above, and either kill 
br ſeize him alive. The moſt certain method, however, 
of: deſtroying a fox is to begin with ſhutting up the hole, 
toi ſtation a man with a gun near the entrance, and then 
te ſearch about with the dogs. When they fall in with 
him he immediately makes for his hole. But, when he 
Lomes up to it, he is met with a diſcharge from the gun. 


Af the ſhot miſſes him, he flies off full ſpeed, takes a wide 


vireuit, and returns again to the hole, where he is fired 
upon a ſecond time; but, when he diſcovers that the en- 
trance is ſhuty he darts away ſtraight forward, with the 
intention of never reviſiting his former habitation. He 
is nent purſued by the hounds, whom he ſeldom fails to 
fatigue ; becauſe, with much cunning, he paſſes through 
The thickeſt+part of the foreſt, or places of the moſt dit- 
Heult' ae ceſs; where the dogs are hardly able to follow 
Im ; and) when he takes to the plains, he runs ſtraighbt 
Stit ( without either ſtopping or doubling. But the molt 


dbeſſectual way of deſtroying foxes is to lay ſnares baited 


wittitive pigeons; fowls, & c. The fox is an exceedingly 
Kordeibuslanzwal. Beſide all kinds of fleſh and fiſhes, he 
equal avidity, eggs, milk, cheeſe, fruits, and 
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jcularly grapes. He is ſo extremely fond af ho 
— — neſts of wild bees. They at — 
him to flight by numberleſs ſtings; but he retires for the 
ſole purpoſe of rolling himſelf on the ground, and of 
cruſhing the bees. He returns to the charge ſo often, 
that he obliges them to abandon the hive, which he ſoon 
uncovers, and devours both the honey and the wax; 
Some time before the female brings forth, ſhe retires, and 
ſeldom: leaves her hole, where ſhe prepares a bed for her 
young. When ſhe perceives that her retreat is diſcovered, 


and that her young have been diſturbed, ſhe carries them 


off, one by one, into a new habitation. The fox fleeps 
in a round form, like che dog; but, when he only re- 
poſes himſelf, he lies on his belly with his hind- legs ex- 
tended. It is in this ſituation that he eyes the birds on 
the hedges and trees. The birds have ſuch an antipathy 
againſt him, that they no ſooner perceive him than they 
ſend forth ſhrill cries to advertiſe their neighbours of the 


enemy's approach. The jays and blackbirds, in particu» 


lar, follow the fox from tree to tree, ſometimes twa or 
three hundred paces, often repeating the watch-cries, 
The Count de Buffon kept two young foxes, which, when 
at liberty, attacked the poultry ; but, after they were 
chained, they never attempted. to touch a ſingle fowl... A 
living hen was fixed near them for whole nights; and, 
though deftitute of victuals for many hours, in ſpite of 
hunger and of opportunity, they never forgot that they 
were chained, and gave the hen no diſturbancte. 
In Kamtſchatka, the animals called g/uttons employ. a 
ſingular ſtratagem for killing the fallow-deer. They climb 
up a tree, and carry with them a quantity of that ſpecies 
of moſs of which the deer are very fond. When a deer 
approaches. near the tree, the glutton throws down the 
mols. If the deer ſtops to eat the moſs, the glutton in- 
lantly darts down upon its back, and, after fixing him- 
ſelf firmly between the horns, tears out its eyes, which 
torments the animal to ſuch a degree, that, whether to put 
in end to its torments, or to get rid of its cruel enemy, ĩt 
{trikes its head againſt. the trees till it falls down dead. 
The glutton divides the fleſh of the deer into cqnyenient 
* _ portions, 
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r them in the earth to ſerve for futu 

The gluttons on the river Lena kill horſe 
in the — . — . 1 

There are ſeveral ſpecies of rate in hee The 

, remarkable kind is called tegwulchitch by the natives. 

e rats make neat and ſpacious neſts under ground. 
They are lined with turf, and divided into different apart. 
ments, in which the rats depoſit ſtores of proviſions for 
fupporting them during the winter. It is worthy of te. 
mark, that the rats of this country never touch the pro- 
viſions laid up for the winter, —— when — cannot 
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of. ground — in a 
rh . they erve in their march, 


at inſtin live impulſe which enables them to fore: 
—_ the changes of times and of ſeaſons. 
| to; Birds, their artifices are not — | 
6 ſurprifing than thoſe ofquadrapeds, The & 
binde, are remarkable for the ſharp vet of theft 
note offt to note Met gd od boni , n 7 
wh ' ® Gazette Literaite, vol, 1. pag. 481. 8. 


= ſummer is ue leſs 


EX =o ö. 


5 


OF NATURAL HISTORY. 


468 
jght, and the arts they employ in catching” their w 
Their movements are rapid or flow, according to'th 
entions, and the fituation of the animals they win t 
leyour. Rapacious birds uniformly endeavour” to fiſe 
licher in the air than their prey, that they may Rave A 
opportunity of darting forcibly down upon it with t | 
zounces. To countera@ thele artifices, Nature has [i 
lowed the ſmaller and mote innocent ſpecies of bitds With 
nany arts of defence. When a hawk appears, the malt 
tirds, if they find it convenient, conceal themſelves 1 
hedges or bruſh-wood. When deprived of this opportu“ 
wity, they often, in great numbers, ſeem to follow the 
hawk, and to expoſe themſelves unneceffarily to danger, 
by chile, in fact, by their numbers, their perpetuift cha- 
ges of direction, and their uniform endeavors to rife 
þ tbove him, they perplex the hawk to ſuch à degree; that” 
Wen ae 
, be is unable to fix upon a ſingle object; and; after e. 
c ating all his art and addreſs, he is frequently obliged d 
relinquiſh the purſuit. When in the extremity f danger, 
en ad after employing every other artifice in vai, ſmall b 
rs birds have been often known to fly to men for pr fi" 
1. ba is a plain indication that theſe animals; though the, 
e, n general avoid the human race, are by no meant d 
th nuch afraid of man as of rapacious birds. 
it. The ravens often frequent the ſea-ſhores in'qaeft FE 
„ bed. When they find their inability to breuk the ens 
«> muſcles, &. to accompliſ this purpoſe they te 


Ve 

4 er ingenious ſtratagem: They carry a muſcte, or dener 
ka belt gſh, high up in the air, and then dai if dow up 
ies arack, by which means the ſhell is broken; ad they 5. 
re am the end they had in vw Ww. nogh u d οm 
he The wood-pecker is furniſhed with-z'very long and" ve" 
& \uble tongue. It feeds upon ants and | ines. 
uh, Wrurec has endowed: this bird with à Fngulfar Feine“ 
re- E knows how to procure: food without feeiny #4 15 a 
ns. *aches itſeif to the trunłes or branches ee * 
ne · — ———— 4. > th. 4 
5 lterent kinds. This operatict — bg Has 
1 ban dhe inſtinct is affiſted by the inſtructzon of the pare; 
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| for the- are no ſooner able to fly, than the parents 
by the of example, teach them to reſort to trees, 
and to inſert their tongues indiſcriminately into every hole 
7 or fiſſure. | ; err 4 1 
„Of the economy of Fiſhes, as formerly remarked, our 
knowledge is extremely limited. But, as the ocean ex. 
hibits a perpetual: and a general ſcene of attack and de. 
fence, the arts of aſſault and of evaſion muſt, of courſe, 
be exceedingly various. For the preſervation of ſome 
— of fiſnes, Nature has armed them with ſtrong and 
pikes. Others, as the perch-kind, are defended 
with ſtrong bony rays in their fins. Others, as the uni- 
valve ſhell · fiſn, retire: into their ſhells upon the approach 
of danger. The bivalves and multivalves, when attacked, 
inftantly ſhut their ſhells, which, in general, is a ſufficient 
ion to them. Some univalves, as the limpet-kind, 
| attach themſelves ſo firmly, by excluding the air, to rocks 
and ſtones, that, unleſs quickly ſurpriſed, no force iufe- 
rior to that of breaking the ſhell can remove them. The 
 Sying-fiſh, when purſued, darts out of the water, and 
| 


takes refuge in the air, in which it is for ſome time ſup. 
ported by the operation of its large and pliable fins. The 
torpedo is furniſhed with a remarkable apparatus for ſelf- 
preſervation : It repels every hoſtile attempt by an elecri- 
cal ſtroke, which confounds and intimidates its cnemies, 


—— up rivers, aſſemble in myriads from all 


— approach the ſhores, or aſcend arms of the 
ea, for g the ſpecies, and che- 
ulhing their offspring t operation is 


ation of | {almons, 
ocean io the 
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Great-Britain, and particularly Scotland, with abundance 
of nouriſhing and luxurious food; and, if our fiſheries 
tere once put upon a proper footing, they would ſoon 
conſtitute one of the moſt powerful incentives to induſ- 
m, and become a great and important ſource of natio 
ſtrength and proſperity. „ An it $390 An „„ bein 
The inſect tribes, though comparatively . diminutive, 
ue not deficient in arrifice and addreſs. With much art 
the ſpider ſpins his web. It ſerves him the double pur- 
zoſe of an habitation, and of a machine for catching his 
od. With incredible patience and perſeverance he hes 
in the center of his web for days, and ſometimes for 
veeks, before an ill-fated fly happens to be entangled. 
One ſpecies of ſpider, which is all, of a blackiſh c- 
bur, and frequents cottages or out-houſes, I have known 
0 live during the whole winter months without almoſt 
the poſſibility of receiving any nouriſnment; for, during 
that period, not a fly of any kind could be diſcoveredin 
the apartment. If they had been in a torpid ſtate, like 
ſome other animals, the wonder of their ſurviving the 
want of food ſo long would not have been ſo great. But, 
in the ſevereſt weather, and through the whole courſe of 
the winter, they were perfectly active and lively. Nei- 
ther did they ſeem to be in the leaſt emaciatee. 
The  formica-leo, or ant- lion, is a ſmall inſect, ſomewhat 
relembling a wood-louſe, but larger Its head is flat, 
and armed with two fine moveable erotchets, or pincers 
K has ſix legs, and its body, which terminates in a point; 
8 compoſed of a number of membranous rings. In the 
and, or in finely pulveriſed earth, IEP a hole 
in the form of a funnel, at the bottom of Which it lies 
in ambuſh for ta prey. As it always walks back ward, ãt 
cannot purſue any inſect. To ſupply this defect, it 
a nare for them, and eſpecially for the aut; hir h ift! 
favourite food. It generally lies concealed under ch ſand 
in the bottom of its funnel or trapp.and ſeldom oexttibits 
more than the top of its head. Inidigging a funnetz the 
formica-leo begins with tracing a ciroulass furcow;imrrthe 
lad, the circumference of which determined the finevaf 
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the funnel, which is often an inch deep. After the ft 
furrow is made, the animal traces a ſecond, which is al. 
ways concentric with the firſt, It throws out the ſand, 
as with a ſhovel, from the ſucceſſive furrows or circle, 
by means of its ſquare flat head and one of its fore. leg. 
It proceeds in this manner till it has completed its funnel, 
which it does with ſurpriſing promptitude and addrek, 
At the bottom of this artful ſnare it lies concealed and 
immoveable. When an ant happens to make too near 
an approach to the margin of the funnel, the ſides af 
which are very ſteep, the fine ſand gives way, and the 
unwary animal tumbles down to. the bottom. The for. 
mica-leo inſtantly kills the ant, buries it under the fand, 
and ſucks out its vitals. It afterwards puſhes out the 
empty ſkin, repairs the diſorder introduced into its ſnare, 
and again lies in ambuſh for a freſh 2 
We formerly took ſome notice of that ſpecies of ppi. 
der which carries her eggs in a bag attached to her belly, 
A ſpider of this kind was thrown into the tunnel of: 
formica-leo. The latter inſtantly ſeized the bag of egg, 
and endeavoured to -=s it under the ſand. The ſpider, 
from a ſtrong love of offspring, allowed its own body to 
be carried along with the bag. But the flender ſilk h) 
which it was fixed to the animal's belly broke, and a ſe 
paration took place. The ſpider immediately ſeized the 
bag with her pincers, and exerted all her efforts to re- 
gain the object of her affections. But theſe efforts were 
ineffectual; for the formica-leo gradually funk the bay 
deeper and deeper in the ſand. The ſpider, however, 
rather than quit her hold, allowed herſelf to be buried 
alive. In a ſhort time, the obſerver removed the ſand, 
and took out the ſpider. She was perfectly unhurt ; for 
the formica-leo had not made any attack upon her. But 
ſo ſtrong was her attachment to her eggs, that, though 
frequently touched with a twig, ſhe would not relinquib 
the place which contained them. 
When arrived at its full growth, the formica- leo give 
up the buſineſs of an enſnaring hunter. He 1 tu 
& Ihe Lok | orma 
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omer habitation, and crawls about for ſome time on 
te ſurface of the earth. He at laſt retires under the 
round, ſpins a round ſilken pod, and is ſoon transformed 


into a fly. 


CHAPTER N. 
Of the Society of Animals. 


1 aſſociating principle, from which ſo many ad- 
vantages are derived, is not confined to the human 
ſpecies, but extends, in ſome inſtances, to every claſs of 
animals, | | 

It is remarked by Buffon, and ſome other authors, 
that the ſtate of Nature, which had long occupied the 
attention and reſearches of philoſophers, was rejected by 
them after the diſcovery was made. In the eſtimation of 
the authors alluded to, the ſavage ſtate is the ſtate of 
Nature. The firſt natural condition of mankind is the 
union of a male and female. Theſe produce a family, 
who, from neceſlity, or, in other words, from parental 
and filial affection, continue together, and aſſiſt each other 
in procuring food and ſhelter. This family, like moſt 
families in eſtabliſhed civil ſocieties, feel their own weak- 
neſs, and their inability to ſupply their wants without 
more powerful reſources than their feeble 'exertions, 
When this wandering and defenceleſs family accidentally 
meet with another family in the ſame condition, Nature, 
it is ſaid, teaches them to unite for mutual ſupport and 
protection. The aſſociation of two families may be con- 
ſidered as the firſt formation of a tribe or nation. When 
a number of tribes happen to unite, they only become 
a larger or more numerous nation. A fingle pair, it is 
true, if placed in a fituation where plenty of food could 
be procured without much labour, might, in a —_—— 
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of ages, produce any indefinite number. This is Preciſely 
the ſituation in which Moſes has placed our firſt parents. 
He has added another circumſtance highly favourable to 
a ſpeedy population. Inſtead of the preſent brexity of 
human life, he informs us, that men, in the firſt periods 
of the world, lived and propagated ſeveral hundred years. 
In countries thinly peopled with ſavages, it is extremely 
probable, that ſocieties are formed by the gradual union 
of families and tribes. The increaſe of power ariſing 
from mutual aſſiſtance, and a thouſand other comfortable 
circumſtances, ſoon contribute to cement more firmly the 
aſſociated members. Some of the arts of life, beſide that 

, of hunting, are occaſionally diſcovered either by accident 
or by the ingenuity of individuals. In this manner, gra- 
dual advances are made from rhe ſavage to the civilized are 
condition of mankind. This is a very ſhort view of the tive 
origin of ſociety, which has been adopted by moſt au- of 
thors both ancient and modern, though many of them tin 
have derived the aſſociating principle from very different, 
and even from oppoſite cauſes, which it is no part of our 
plan either to enumerate or to refute. Some writers, as A. 
riſtotle, and a few moderns, implicit followers of his opini- 
ons, deny that man is naturally a gregarious or aſſociating 
animal. To render this notion conſiſtent with the actual 
and uniyerſal ſtate of the human race, theſe authors have 
bad recourſe to puerile conceits, and to queſtionable facts, 
- Which it would be fruitleſs to relate. Other writers, poſlel- 
ſed of greater judgment and diſcernment, and leſs warped 
with vanity and hypothetical phantoms, have derived the 
origin of ſociety from its real and only ſource, Nature 


That the affociating principle is inſtinctive, hardly re- 
- mh ney An appeal to the feelings of any human 
eing, and to the univerſal condition of mankind, is ſuſ- 
ficient.” Theſe feelings, it may be ſaid, are acquired by 
education and habit. By theſe cauſes, it is true, our ſo- 
cial' feelings are ſtrengthened and confirmed; but their 
origin is coeyal with the exiſtence. of the firſt human 
mind. Let any man attend to the eyes, the features, and 
the geſtures, of, a child upon the breaſt, when * 
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child is preſented to it; both inſtantly, previous to the 
poſſibility of inſtruction or habit, exhibit the moſt evident 
expreſſions of joy. Their eyes ſparkle, their features and 
geſtures demonſtrate, in the moſt unequivocal manner, a 
mutual attachment, and a ſtrong defire of, approaching 
each other, not with a hoſtile intention, but with an ar- 
dent affeclion, which, in that pure and uncontaminated 
tate of our being, does honour to human nature. When 
farther advanced, children who are ſtrangers to each 
other, though their ſocial appetite is equally ſtrong, dif. 
cover a mutual ſhyneſs of approach. This ſhyneſs, or 
modeſty, however, is ſoon conquered by the more pow- 
erful inſtinct of affociation. They daily mingle and ſport 
together. Their natural affections, which, at that period, 
ue ſtrong, and unbiaſſed by thoſe ſelfiſh and vicious mo- 
tives which too often conceal and thwart the intentions 
of Nature, create warm friendſhips that frequently con- 
tinue during their lives, and produce the moſt beneficial 
and cordial effects. When we thus ſee with our eyes, 
that the aſſociating principle appears at a period mucl 
more early than many of our other inſtincts, who, wi 
liſten to thoſe writers who chooſe to deny that man is, 
naturally, an affociating or gregarious animal? 
Wich regard to the advantages we deriye from aſſoci- 
ation, a volume would. not be ſufficient to enumerate 
them. Man, from the comparatively great number of 
inſtincts with which his mind is endowed, neceſſarily 
pollefles a portion of the reaſoning faculty highly ſuperior 
to that of any other animal. He alone enjoys the power 
of communicating and expreſſing his ideas by articulate 
and artificial language. This ineſtimable prerogative is, 
perhaps, one of the greateſt ſecondary bonds of ſociety, 
and the greateſt ſource of improvement to the human 
ntelle&t, Without artificial language, though Nature 
has beſtowed on every animal a mode of expreſſing its 
vants and deſires, its pleaſures and pains, what an hu- 
mating figure would the human ſpecies exhibit; even 
upon the ſuppoſition that they did affociate ? But, when 
anguage and affociation are conjoined, the human intel . 
&, in the progreſs of time, arrives at a high degree of 
, ON. 
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perfection. Society gives riſe to virtue, honour, govern. 


ment, ſubordination, arts, ſcience, order, happineſs, All 
the individuals of a community conduct themſelves upon 
a regulated ſyſtem. Under the influence of eſtabliſhed 
laws, kings and magiſtrates, by the exerciſe of legal au- 

ty, encourage virtue, reprels vice, and diffuſe, through 
the extent of their juriſdictions, the happy effects of their 
adminiſtration. | In. ſociety, as in a fertile climate, human 
talents germinate and are expanded; the mechanical and 
liberal arts flouriſh ;- poets, orators, hiſtorians, philoſo- 


! flawyers, phyſicians, and theologians, are pro- 


ced. Theſe truths are pleaſant; and it were to be 
wiſhed that no evils accompanied them. But, through 
the whole extent of Nature, it ſhould appear, from our 
Hmited views, that good and evil, pleaſure and pain, are 
and-perpetual concomitants. 

The advantages of ſociety are immenſe and invaluable, 
But the inconveniencies, hardſhips, injuſtice, oppreſſions, 
and cruelties, which too often originate from it, are great 
and lamentable. Even under the mildeſt and beſt regu- 
lated governments, animoſities, jealouſies, avarice, fraul, 
and chicane, are unfortunately never removed from our 
obſervation. In abſolute monarchies, and particularly in 
tic governments, the ſcenes of private and of gene- 

ral calamity and diſtreſs are often too dreadful to be del. 
cribed. Notwithſtanding all theſe diſadvantages, how- 
ever, any government is preferable to anarchy ; and the 
comforts,” pleaſures, and improvements, we receive from 
aſſociating, with each other, overbalance all the evils to 


which ſociety gives riſe. 


From an attentive obſervation of the manners and c&co- 
nomy of animals, ſociety has been diſtinguiſhed into two 
kinds; which have been called proper, and improper.— 
3s Proper: Societies, comprehend all thoſe animals who not 
only live together in numbers, but carry on certain ope- 
rations which have a direct tendency to promote the wel- 
fare and Happineſs of the l 2. Improper Se. 
eiae, include all thoſe animals who herd together, and 


love the company of each other, without carrying on a 
common operations. | 


1. Pro- 


OF NATURAL HISTORY. zz 


1. Proper Societies. lt is almoſt needleſs to remark that 
man holds the firſt rank in animal affociations of this kind. 
If men did not aſſiſt each other, no operation of any mag- 
nitude, or which could ſhow any great ſuperiority of ta- 
lents above thoſe of the brute creation, could bly be 
effected. A ſingle family, or even a few families united, 
like other carnivorous animals, might hunt''their prey, 
and procure a ſufficient quantity of food. They might, 
like the bear, lodge in the cavities of trees; they might 
occupy natural caves in the rocks; they a 0 even build 
huts with branches of trees and with turf, and cement 
theſe groſs materials with clay. This loweſt and moſt ab- 
ect view of human nature is not exaggerated. It were 
to be wiſhed that this grovelling condition of mankind 
were fictitious, and that, in many regions of the globe, it 
did not, at this moment, exiſt, Theſe operations of men, 
when only acquainted with the mere rudiments of ſociety, 
indicate parts little ſuperior to thoſe of the brutes. Man, 
even in his moſt uninformed ſtate, poſſeſſes the inſtin&s, 
or the germs, of every ſpecies: of knowledge and of ge- 
aius. But they muſt be cheriſhed, expanded, and brought 
gradually to perfection. It is by numerous and regularly- 
eſtabliſhed ſocieties alone that ſuch glorious exhibitions of 
human intelle& can be produced. What is the hut of a 
lavage when compared to the palace of a prince? or what 
his canoe when compared to a firſt-rate ſhip of war) 

Next to the intelligence exhibited in human fociety; 
that of the beavers is the moſt conſpicuous. Their ope- 
rations in preparing, faſhioning, and tranſporting, the 
heavy materials for- building their winter habitations, as 
formerly remarked *, are truly aſtoniſhing 3 und, when 
ve read their hiſtory, we are apt to think that we are pe- 
ruling the hiſtory y (dr in a period of ſociety not ĩneon. 
ſiderably advanced. It is only by the united ſtrength, and 
co-operation of numbers, that the beavers could be en- 
abled to produce ſuch wonderful effects; for, in à folic 
ary ſtate, as they at preſent appear in ſome northern parts 
- — the beavers, like ſolitary ſavages; are d mid und 
upid animals. They neither aſſociate, nor — 
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conſtruct villages, but content themſelves with diggin 
holes in the earth. Like men under the oppreſſion gf 
vernments, the ſpirit of the European beavers 
ior „und their genius is extinguiſhed by terror, 
tual and neceſſary attention to individual 
7 7 e northern parts of Europe are now ſo popu- 
— and the animals there are ſo perpetually hunted for 
the ſake of their furs, that they have no opportunity of 
aſſociating; of courſe, theſe wonderful marks of their 
fagacity, which they exhibit: in the remote and uninha- 
bited regions of North-America, are no longer to be found. 
The fociety of beavers is a ſociety of peace and of affec. 
tion. They never quarrel or injure one another, but live 
in different numbers, according to the dimenſi- 
ons of particular cabins, in the moſt perfect harmony. 
The I of their union is neither monarchical nor 
: For the inhabitants of the different cabins, as 
well as thoſe'of the whole village, ſeem to acknowledge 
no chief or leader whatever. Their affoctation preſents to 
our bbſervation' a model of a pure and perfect republic, 
the only baſis of which is mutual and unequivocal at- 
tachment. They have no law but the law of love and of 
parental affection. Humanity prompts us to with that it 
were poſſible to 'eſtabliſh republics of this kind among 
mankind, © But the diſpoſitions of men wu little affinity 
to thoſe of the bea vers. 
The hampſter, or German marmot, — ſome other 
quadrupeds of this kind, live in ſociety,” and afſſiſt each 
other in digging and rendering commodious their ſubter- 
raneous habitations. The operations of the marmots 
— been deſcribed; and the nature of their ſo- 
com as they continue during the winter in a torpid ſtate, 
is either leſs known, or does not excite ſo much. admit 
rer of the bea vers. 
Puiring birds, in ſome meaſure, may be dee 2s 
Fortning per ſocieties; becauſe, in general, the males 
on hg mutually aſſiſt each other in building neſts 
* — their yo tov But this ſociety, except in the 
e:ttibes,' commonly continues no longer than their 
Frcs offspring are fully able to provide tor 8 
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None of the feathered tribes, as far as we know, unite 
in bodies, in order to carry on any operation common to 
the whole. | 1.6 F 
Neither do we learn from hiſtory, that fiſhes ever aſſo- 
cate for the purpoſe of executing any comman operation. 
Many of them, as herrings, ſalmons, &c. aſſemble in mul- 
ttudes at particular ſeaſons of the year; but this aſſocia- 
tion, to which they are impelled by inſtin&, has no com- 
non object; for each individual is ſtimulated to act in 
this manner by its own motives, and no general effect is 
produced by mutual exettions. 3D e bond 
ln proper ſocieties, each individual not only, attends to 
his own preſervation and welfare, but all the members 
co-operate in certain laborious offices which produce ma- 
ny common advantages that could not otherwiſe 2 
cured. In ſome ſocieties, the general principle of aſſoci- 
ation and of mutual labour is purely inſtinctive, though, in 
many caſes, individuals learn, by obſervation and expe- 
tience, to modify or accommodate this general princip 
according to particular accidents or cixcumſtances;;; ſome 1 
examples of which have already been given in the chap- Mg 
ter upon inſtin@#. rich 4; AT: ance: 14 
The inſect tribes furniſh many inſtances of proper {o- 10 
cieties. The honey-bees not only labour in common with 1 
aſtoniſhing aſſiduity and art, but their whole attention and 
afections ſeem to center in the perſon of the queen or 
vereign of the hive. She is the baſis of their aſſociation 
and of all their operations. When ſhe. dies hy any acci- 
dent, the whole community are inſtantly in diſorder. 
their labours ceaſe. No new cells are conſtructed. Nei- 
ther honey nor wax are collected. Nothing but pert: 
anarchy prevails, till a new queen or female is obtain, 
The N or ſociety of bees is more of a monar- 
chical than of a republican nature. The wholę members 
ol the ſtate ſeem to reſpect and to be directed by a ſingle 


4 
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female. This fact affords a ſtrong inſtance of the 
and wiſdom of Nature. The female alone is the mothe 
of the whole hive, however numerous. NIE E, 
ſpecies could not be continued. Nature, therefore, 


endowed the reſt of the bive, vith.» wonderful, Seti 
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to their common parent. For the reception of her eggs 
Nature impels them to conſtruct cells, and to lay up ſtores 
of proviſions tor winter ſubſiſtence. Theſe operations pro. 
ceed from pure inſtinctive impulſes. But every inſtind 
neceſſarily ſuppoſes a degree of intellect, a ſubſtratum to 
be acted upon, otherwiſe no impulſe could be felt, and, 
of courſe, no action nor mark of intelligence could poſſi. 
bly be produced 

That the intelligence, the government, and the ſagacity 
of bees, have been frequently exaggerated, and as fre- 
quently miſunderſtood, no real philoſopher, or natural 
hiſtorian, will pretend to deny. But the late ingenious 
Count. de Buffon, through the whole of his great work, 
berrays the ſtrongeſt inclination to deny that brutes, even 
thoſe which are eſteemed to be the moſt ſagacious, as the 
dog, the elephant, &c. not to mention the inferior tribes, 
as birds, fiſhes, and inſeQs, are endowed with the ſmalleſt 
portion of mind or intelle&, but that all their movc- 
ments, their expreſſions, their deſires, their arts, are ſolely 
the refults of mechanical impulſes. The Count is pecu- 
Marly ſevere in his declamations againſt the ſagacity of 
the honey-bees, and the celebrators of their ceconomy 
and manners. The genius of ſolitary bees,” he remarks, 
© is vaſtly inferior to that of the gregarious ſpecies ; and 
© the talents of thoſe which aſſociate in ſmall troops are 
© Tefs conſpicuous than of thoſe that affemble in numerous 
© bodies. Is not this alone ſufficient to convince us, that 
the ſeeming genius of bees is nothing-but a reſult of pure 
© mechanifm, 4 combination of movements proportioned to 
© numbers, an effe& which appears to be complicated, only 
becauſe it depends on thouſands of individuals? It mult, 
© therefore, be admitted, that bees, taken +4.» rome { have 
© leſs genius than the dog, the monkey, ant molt other 
© animals ; It will likewife be admitted, that they have leſ 
© docility, leſs attachment, and leſs ſentiment ; and that 
they poſlels fewer qualities relative to thoſe of the hu- 
man ſpecies, Hence we ought to acknowledge, that 
©theirapparent intelligence proceeds ſolely from the mu: 
fue wnited. This union, however, preſuppoſes not in- 
©telleQual powers; for they unite not from moral views: 
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They find themſelves together without their conſent, 
This ſociety, therefore, is a phyſical aſſemblage ordain- 
«ed by Nature, and has no dependence on knowledge or 
$ reaſoning. "The mother bee produces at one time, and 
ein the ſame place, ten thouſand individuals, which, 
though they were much more ſtupid than I have ſup- 
{poſed them, would be obliged, ſolely for the preſerva- 
tion of their exiſtence, to arrange themſelves into ſome 
© order. As they all act againſt each other with equal 
forces, ſuppoſing their firſt movements to produce pain, 
they would ſoon learn to diminiſh this pain, or, in other 
© words, to afford mutual aſſiſtance: They, of courſe, 
* would exhibit an air of intelligence, and of Fer. 
ein the accompliſhment of the ſame end. A ſuperfici 
© obſerver would inſtantly aſcribe to them views and ta- 
lents which they by no means poſſeſs : He would explain 
*every action: Every operation would hare its particular 
motive, and prodigies of reaſon would ariſe without 
number; for ten thouſand individuals produced at one 
* time, and obliged to live together, muſt all act in the 
very ſame manner; and, if endowed with feeling, they 
* muſt acquire the ſame habits, aſſume that arrangement 
© which is the leaſt painful, or the moſt eaſy to themſelves, 
labour in their hive, return after leaving it, &c. Hence 
* the origin of the many wonderful talents aſcribed to bees, 
* ſuch as their architecture, their geometry, their order, 
* their foreſight, their patriotiſm, and, in a word, their 
* republic, the whole of which, as I have proved, has no 
* exiſtence but in the imagination of the obſerver *,* _ 
That this mode of reaſoning ſhould have been feriouſly 
adopted by ſo great a literary character as that of Count 
de Buffon, is truly aſtoniſhi g. The ſubſtance of the 
0 is, that ten thouſand bees, or other gregarious 
ects, when brought into exiſtence at the ſame time, 
and in the ſame place, muſt negeſſarily, by the inconye- 
mence or pain ariſing from mutual preſſure, aſſume an 
arrangement, and conſtruct commodious and artful ha- 
bitations for the whole community. I hate polemical ar- 
gumentation ; and philoſophical abſurdities are the moſt 
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difficult to refute. If ten thouſand butterflies, or 
other flies, whoſe inſtinctive or mental powers differed 
from thoſe of the bee, ſhould be brought forth at the 
Tame time, and in the ſame place, which might be eaſily 
effected by collecting their chryſalids, Would theſe ani. 
8, from the inconveniencies or pain they might ſuffer 
| by being erouded together, aſſume a proper arrangement, 
q and build babitations ſuited to their mutual comfort and 
pPreſervation ? No. If not allowed to eſcape from their 
$ Fart ſituation, they would ſuffocate each other; and, 
I any of them were permitted to get out of their priſon, 
inſtead af returning, like the bees, they would avoid it 
with as much horror as a perſon who had made his eſcape 
from the Black Hole of Calcutta. No declamatory rea- 
ſoning, however ſpecious, will ever change the nature of 
truth. Without ſome portion of intellect, or what is 
ſynonimous, of mental powers, How ſhould the different 
Kinds of bees in the fame hive be induced to perform ſo 
Ki ad different operations ? While ſome are buſily em. 
Ployed at home in the conſtruction of cells, others are 
equally indattrious in the fields collecting materials for 
. carrying on the work. They are no ſooner relieved from 
bi load by their companions and-fetlow-labourers in the 

Y 


ye, than, they again repair to the fields, and, with per. 
Vering induſtry, fly from flower to flower till they have 
ed another load of materials, which they immedi- 
tranſport to the hive, In this laborious office they 
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luxury, to return ſo repeatedly to the hive with no 
other view than to feed its companions, or to furniſh 
them with materials for their work? Here every idea of 
mechanical impulſe is utterly excluded. That bees, as 
well as other animals, are aQuated by ' motives, or im- 
| pulſes, it is willingly allowed. But theſe are not mecha- 
nical impulſes.” They are the wiſe and irreſiſtible impul- 
ſes of Nature upon their minds. If bees did not aſſociate, 
and mutually affiſt one another in their various 
tions, the ſpecies would ſoon be anihilated. Not one of 
them, it is probable, would Turvive the firſt winter. But 
Nature, ever ſolieitous for the preſervation of her pro- 
dudions, has endowed their minds with an aſſociati 
principle, and with inſtincts which ſtimulate them to 
1 all thoſe wonderful operations that are neceſſary 
or the exiſtence of individuals, and the continuation of 
mee F 
0 What are called the common caterpillars afford an in- 
. ſtance of proper aſſociation. About the middle of ſum- 
e mer, a butterfly depoſits from three to four hundred eggs 
r on the leaf of a tree, from each of which, in a few days, 
n young caterpillar proceeds. They are no ſooner hatched 
e than they begin to form a common habitation. ' 
2 ſpin ſilken threads, which they attach to one edge of the 
e leaf, and extend them to the other. By this operation 
they make the two edges of the leaf approach each other, 4 
and form a cavity reſembling a hammock. In'a'ſhort, i 
| 


time, the concave leaf is completely roofed with a cover. 
ing of filk.” Under this tent the animals live together in 
mutual friendſhip and harmony. When not diſpoſed to 
eat of to ſpin, they retire to their tent. It requires ſeverdl 
of theſe habitations'to contain the whole. According a8 
the animals increaſe in-fize, the number of their tents" 
augmented. But theſe are only temporary and 4 
gements, eonſtructed for mutual conveniency, till the 
caterpillars are in a condition to build one more ſpacious, 
and which will be ſufficient to contain the whole. ap 
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gnawing one half of the ſubſtance of ſuch leaves as 
ben to be near the end of ſome twig or ſmall branch, 
they begin their great work. In conſtructing this new 
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edifice or neſt, the caterpillars encruſt a conſiderable pan 
of the twig with white filk. In the ſame manner, tney 
cover two or three of ſuch leaves as are neareſt to the 
termination of the twig. 'They then ſpin filken coveriagy 
of greater dimenſions, in which they incloſe the 1 5; 
three leaves together with the tg. The neſt is ro 7; 
ſpacious that it is able to in the whole commu, 
every individual of which is employed in the con 
labour. "Theſe neſts are too frequently ſeen, in autumn, 
upon the fruit-trees of our gardens, - They are ſtill more 
expoſed to obſervation in winter, when the leaves, which 
formerly concealed many of them, are fallen. They con. 
ft of large bundles of white filk and withered leaves, 
without any regular or conſtant form, Some of then 
are flat, and others roundiſh; but none of them are def. 
itute of angles. By different plain coverings extended 
m the oppoſite ſides of the leaves and of the twig, the 
internal part of the neſt is divided into a number of dil. 
ferent apartments. To each of theſe apartments, which 
ſeem' to be very irregular, there are paſſages by which 
the caterpillars can either go out in queſ of food, or 
retire in the evening, or lag rainy weather. The 
filken coverings, by repeated layers, become at laſt ſo thick 
and ftrong, that they. reſiſt all the attacks of the wind, 
and'all the injuries of the air, during eight or nine months. 
About the beginning of Odober, or when the froſt firlt 
commences, the whole community ſhut themſelves up in 
the neſt. During the winter they remain immoveable, 
and ſeemingly dead. But, when expoſed to heat, the; 
ſoon diſcover ſymptoms of life, and begin to creep. In 
this country, they ſeldom go out of the neſt till the mid- 
dle ot end of April. When they ſhut themſelves up for 
tho winter, they are very ſmall; but, after they hare 
fed for ſome,days in ſpring upon the young and tender 
leaves, they find the neſt itſelf, and all the entrances to 
it, too ſmall for the increaſed ſize of their bodies. To 
remedy this inconveniency, theſe diſguſting reptiles knov 
how to enlarge both the neſt and its paſſages by additional 
operations accommodated to their — 8 ſtate, Into 
e e en re ue when they, wang to rere, 
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is ſcreen themſelves from the injuries of the weather, or 
to caſt their ſkins. In fine, after caſting their ſkins ſeve- 
tal times, the time of their diſperſion arrives. From the 
beginning to near the end of June, they lead a ſolitary 
life, Their ſocial diſpoſition is no longer felt. Each ol 
them ſpins a pod of coarſe browniſh ilk. In a few days 
they are changed into chryſalids; and, in eighteen or 
wenty days more, they are transformed into butter Mies. 
Caterpillars of another ſpecies, which Reaumur diſtin- 
ruiſhes by the appellation of the proceſſionary caterpillar, 
live in ſociety till their transformation into flies. Theſe 
caterpillars are of the hairy kind, and are of a reddiſh 
colour. They inhabit the oak, and feed upon its leaves. 
When very young, they have no fixed or general habi- 
tation. But, after they have acquired about one half of 
their natural fize, they afſemble together, and conſtru& 
a neſt ſufficient-to accommodate the whole. The neſts 
of theſe caterpillars are attached to the trunks of the oak; 
and are ſituated ſometimes near the earth, and ſometimes 
ſeven or eight feet above its ſurface. They conſiſt of dis 
ferent ſtrata, 'or layers, of filk, which are fpun by the 
united labour of the whole community. Their figure is 
neither ſtriking nor uniform. On the part of the oak 
to which they are fixed they form a protuberance ſimilar 
to thoſe knots which are ſeen trees. This protube- 
rance ſometimes reſembles a ſegment of a circle, and 
ſometimes it is three or four times longer than it is broad. 
Some of theſe neſts are from eighteen to twenty inches 
long, and from five to fix inches wide. About the mid- 
dle of their convexity, they often riſe more than four 
inches above the ſurface of the tree. Between the trunk 
of the tree aud the layers of ſilk a ſingle hole is left, ta 
allow the animals to go out in queſt of food, and to re- 
are into the neſt after they are fatiated. Notwithſtand- 
ing the great bulk of theſe neſts, and though there are 
often three or four of them upon the fame tree, and never 
elevated above the height of diſtin& vifion, they are not 
alily perceived; for the filk of which they are compoſed 
1s cinereous, and reſembles, in colour, thoſe moſles with, 


"hich the trunk of the oak is generally covered. ny 
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The inhabitants of a neſt, which are numerous, march 
bas about the ſetting of the fun, to forage, under the 
cunduck of a chief or leader, all whoſe movements they 
uniformly follow. The order they obſerve is ſingular. 
bay firſt rank” conſiſts of fingle' animals, the — of 
0, the tkürd of three, the fourth of four, and ſome- 
es more. In this manner they proceed in queit of 
2 naps the regularity of diſciplined troops. The 
* '6s no marks of pre- eminence; for any 
ae that happens firſt to iſſue from the neſt, from 
that circumſtance alone, becomes the leader of an expe. 
dition; After making a full repaſt upon the neighbour. 
in leaves, return to the neſt in the ſame r regular 
order; and. is practice they continue during the whole 

eriod of their exiſtence in the caterpillar ſtate. It was 

m this ſtrange regularity of movement that Reaumur, 
with much propriety, denominated theſe animals proce 
When arri ved at maturity, each in- 
| vidual ir ploy a filken pod, is converted into a chryfalis, 

afterwards affumes the form of a butterfly. This laſ 
darn breaks all the bonds of their former aſſo- 
EE and the female flies depoſit their eggs, which, 
tched, produce new ien who exhibit th 
ee and manners. 
There are ſeveral ſpecies of e who- 400 U. 
Fo and whoſe diſcipline, manners, and genius 
are equally diverſified as thoſe of the inhabitants of dit 
ferenc nations and climates.” Some, like particular fur 
„ eonſtruct a kind of hammocks, in which they take 
Meir victuals, repoſe, and ſpend their lives till the period 
their transformation. Others, like the Arabs and Ta: 
ars, conſtrutt and live in fiken tents, and, after con- 
frogs the neighbouring hetbage, they leave their forme 
kabications, and encamp on freſh paſture.” Under theſe 
5 they are not only from the injuries of the 
ther, but they in them when ſiek, or in a ſlate 
"af inaQtivity. They go out of their tents at particular 
| ;Yrnez, ig queſt of food, and often to conſiderable diſtan 
; but chey neyer loſe their way back; It is not b 
05 — 
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tbodes. Nature has furniſhed them with her. guide 
for regaining their habitations. We pave our Rreets with 
ſtones z but the caterpillars, cover all their roads with 
filken threads. Theſe threads wake white tracks, which 
we often more than a ſixth of an inch wide. It is by 


following, theſe ſilken tracks, however complicated, that 
ad is byok, 
Ach 
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u of great advantage to manufacture. Butithe ap 
als of other ſpecies diſperſe immediatel) Ki bir | 
never to- unite. Spiders, when newly hate 22 : 
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ſpinniri A web in common; but they ſoon terminate this 
5 —— by AIC. one — — 
ns caterpillars not en et till they arrive at th 
| biitterfly; fate, their aſſociations have a reſpect to the 
ing or education of young, Self-preſervation and in. 
dividuai convenicncy-are the- only bonds 'of their union, 
A perfect y, reigns among them, without any dil. 
tinction of lex, or even of ſize. Each takes his ſhare of 
the common labout; and the Whole ſociety, which con- 
Muitütes · but one family, is the anne: iſſue of | the ſame 
mother. ert 
he aſſaciation and chm of the: common ant; 
nierit ſome attention. With wonderful induſtry and ac- 
,- " tivity they; collect materials for the conſtruction of their 
neſt. They unite in numbers, and aſſiſt each other in 
encavating the earth, and in tranſporting to their habi. 
tation bits of ſtraw, ſmall pieces of wood; and other ſub. 
ſtances of a ſimilar kind, which they employ in lining 
aud fupporting their ſadierraimous galleries. The form 
of their = or hill is ſomewhat conical, and, of courſe, 
the water, when it rains, runs cafily off, without pene- 
their abode. Under this hill there are many 12 
levies or, paſſages; which communicate with each 
mble te ſtreets of a ſmall city, 
e ants not only aſſociate for the purpoſe of conſtrud . 
, nga common habitation, but for cheriſhing and proteQing 
* Every perſon muſt have often obſerved, 
e of a neſt 1s Th expoſed, their extreme ſo- 
Beitude for the preſervation'of their chryfalids or nymphs, 
hieh den exteed the 2 the animals ie With 
utmaxing dexterity and quickneſs the ants tranſport their 
Far into the ſubterraneous gallexies of the neſt, _ 
them beyond the teach of any common dan 
he courage and fortitude. with 4 defend t 
vaung in leſs. aſtoniſhing... The body neg — ant Wa 
cut through the, middle, Zn After: ſuffering, this cruel 
N ſtrong was its Parental affection, with it 
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viſions. Their roads, which are often winding and 
involved, all terminate in the neſt. - n 
The wiſdom and forefight of the ants have been cele- 
brated from the remoteſt antiquity. It has been aſſerted 
and believed, for near three thoufand years, that they lay 
up magazines of proviſions for the winter, and that they . 
even cut off the germ of the grain to prevent, it from 
ſhooting. But the ancients were never famed for accu- 
rate reſearches into the nature and operations of inſects. 
Theſe ſuppoſed magazines could be of no uſe to the ants ; 
for, like the marmots and dormice, they ſleep during the 
winter. A very moderate degree of cold is ſufhcignt to 
render them totpid. In fact, it is now well known that 
they amaſs no magazines of proviſions. The grains which, 
with ſo much; induſtry and labour, they carry to their 
neſt, are not intended to be food to the animals, but, 
like the bits of ſtraw and wood, are employed a8 mate- 
rials in the conſtruction of their habitatib . 
2. Improper Societies —Many animals are © gregarious, 
though they unite not with a view to any joint operation, 
ſuch as conſtructing common habitations, or mutuall 
and indiſcriminately nouriſting and protecting the 
fring produced by the whole ſociety. But, e 8 
animals of this deſcription, there are motives; or bo 
of aſſociation, and, in many inſtances, they mutual aſ- 
iſt and defend each other from hoſtile afſaults/''. 11" 
The ox is a gregarious animal. When a herd of ren 
are paſturing in a meadow, if a. wolf makes his appedr- 
ance, they inſtantly form themſelves in battle array, and 
prelent their united horns to the enemy. This warlike 
diſpoſition often intimidates the wolf, and obliges him to 
re | A ed af neee, 
In winter, the hinds and young Mags affociate, and 
form herds, which are always mort numerous in propor- 


tion to the ſeverity of the weather. One bond of their w- 


ciety ſeettis to be the advantage of mutual warmth deriv- 
ed from each ↄther's bodies. In ſpring they diſperſe, 
and the hinds conceal themſelves im the. foreſts, where 


they bring forth their young. The young ſtags, however, 
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continur together; they love to browſe in company; and 


„he Bok forces thetiy t6 ſepurute· 
The t de Buffon repreſents theep' as ſtupid crea- 


_ tires; which areihcapablei6f defending themſelves againſt 
the uftdcks of any fapacious animal. He maintains that 
the race moſt long ago have' been extinguiſhed, if man 
hatt not take them under his immediate protection. But 
Nature has furniſhed every ſpecies of animated bein 

with weapons and arts of defence which are ſufficient 25 


ini iddal preſervation as well as the ebtifitivation of the 


Kind. $heep are endowed with à ſtrong aſſociating prin- 
ciple.” When threatened with an attack, like ſoldiers, 
- they form 2 line of battle, and boldly fate the enemy. 
In 4 UHatcaal ſtate, che rams — one half of the 


© » flock- Thez join together and form the front. When 


prepared in this manner for repelling an aſſault, no lion 
or tiger can reſiſt their united impetuoſity and force. 

A family of hogs, when in a ſtate of natural liberty, 

never ſeparate till the young have acquired ſtrength. ſuf- 

ficient to repel the wolf, When a wolf threatens an 

attack,” the whole faniily uttite their frees, and bravely 

defer each other. 

* wild dogs of Africa hunt in packs, and carry on 

— Wl 2 nſt other rapacious animals. The 
of Aſia and Africa likewiſe hunt in packs. But, 

ck animals of this kind mutually affiſt each other in 


the only, of tempor) vii. 


- )-Anothef kind/ bf fotiety is ble amon —— domefi 
aſs. Horſes and 01 when deprived 
ons Gf theirown' ſpecies, „ and difcover a "vial 


attachment. A dog and an ox, or a dog and a cow, when 
placed in certain cireumſtances; though the {pecies are 
reite; , wire a ſtrong affection for 
each cher. of. affociariofi takes place 
— hotly between its and birds; Kc. if 
trad à ſtron on to ohe another, 
man — not derive .o u vatitages from them. 
Horſes;'oxen; ' ſheep; dc. by Prong prolevouly tos 
gether; augment and the common paſture. By 
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under the fame roof, and feeding in common, this 
* principle is ſtrengthened and modified by ha- 
tit, which often commences immediately aſter birth. K 
ſugle horſe eonfined in an encloſure, diſcovers 4 
mark of uneaſineſs. He: becomes reſtleſs, 
bod, and breaks through every fence in order to join ou G 
oompanions in à neighbouring field, Oxen and-cows will | 
not fatten in the neten if they bre, en of 
bci 

From th the facts and remarks containtd in this capt; 

it ſcems to be evident, that the principle: of aſſociation 
in man, as well as in many other animals, is purely in- 
finftive ; and that this principle may be ſtrengthened 
and modified by the number leſs advantages derived from 
i, oy imitation, by habit, aud by many other wren 


CHAPTER 11. N e 


At of the bug 6 Ariat „ nie 

F. Het A 10 8 
. 12 N. 465 | bbq3 146 tome A" 
F all animals ble of Ln, ten 15 the mot 
ductile. By i of, imitation, and habit, bis 
mind — Wity Gen It may be exalted 
by ſcience and att to a degrer of knowledge; of which 
te vulgar and uhinfortned have nge the welt Gast 
conception. The reverfe is melancholy. When the ha- 
nan mind is left to its on operations, and deprived of 
amoſt every of ſocial informaticn, ir ne 
lo low, that it in nearly rirahed by the moſt f 


ö reer 
%ved. Theſe inſtincts are gradually unfolded, and prd- 
R 


ſcience. 
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ſcience. To conſirm this truth, it would be fruitleſz to 
have recourſe to metaphyſical arguments, which gene. 
mlly miſlead: and bewilder human reaſon. A diligent 

nt the actual operations of Nature is ſufficient 
. Geonvince any mind that is not warped and deceived by 

popular' prejudices” the fetters of authorities, as they are 
called, whether-ancient'or modern, or by the vanity of 
ſupporting preconceived opinions and favourite theories, 


Let any man reflect on the progreſs of children from 


birth to manhood. | At firſt, their inſtincts are limited 
to obſcure ſenfations, and to- the performance of a few 
_  corporeal actions, to which they are prompted, or rather 
compelled, by. certain Rimulated impulſes unneceſſary to 
de mentioned. In a few months, their ſenſations are per. 
ceived to be more diſtinct, their bodily actions are better 
directed, new inſtincts are unfolded, and they aſſume a 
greater appearance of rationality and of mental capacity. 
When ſtill farther advanced, and after they have acquired 
ſome ufe of language, and ſome knowledge of natural ob- 
jetts, they begin to reaſon; but their reaſonings are fee- 
ble, and often prepoſterous. "In this manner they uni- 
formly proceed in improvement till they are actuated by 
the laſt inſtinct, at or near the age of puberty. After 
this period, they reaſon with ſome degree of perſpicuity 
amd juſtneſs. But, though their whole inſtincts are now 
unfolded and in action, every power of their minds re. 
quives, previbus to its utmoſt exertions, to be agitated and 
poliſhed by an examination of a thouſand natural and arti 
ncinl objects, by the experience and Hbſervations of thoſe 
with whom they aſſociate, by public or private inſtruction, 
by. ſtudly ing the writings of their predeceſſors and cotem- 
poraries, and by their own reflections, till they arrive at 
the age of thixty-five. Previous to that period, much 
Jearning may have been acquired, much genius may have 


heen'exetted; but, before that time of life, judgmen, 
abſtraction, and the reaſoning faculty, are not fu y ma- 

red. This progreſs is the genuine operation of Nature, 
and he-graduaF ſource of human fagacity and mental 
powers!” The fame progreſs is io he obſerved in the 
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ſection than the mind. But, if the progreſs of the mind 
greatly preceded that of the body, what a miſerable and 
wkward figure would human beings, at an early period 
of their exaſtence; exhibit? Active and vigorous; minds, 
fimulated to command what the organs of their bodies 
were unable to obey, would produce peeviſhnels, anger, 
tegret, and every diſtreſſing paſſion. N get + 

The bodies of men, though not ſo ductile as their minds, 
ne capable, when properly managed by early culture, of 
wonderful exertions. Men, accuſtomed to live in poliſh- 
ed ſocieties, have little or no idea of the activity, the 
courage, the patience, and the perſevering induſtry, of 
ſarages, when ſimply occupied in hunting wild animals 
for food to themſelves and their families. The hunger, 
the fatigue, the hardſhips, which they not only endure, 
but deſpiſe,” with fortitude, would amaze and 4errify the 
imagination of any civilized European. 

Beſide man, many other animals are capable of being 
inſtructed. The ape - kind, and eſpecially the larger ſpe» 
cies of them, ĩmitate the actions of men without any in- 
ſtruction. This imitation they are enabled to perxſonm 
vith the greater exactneſa, on account of their ſtructuxe. 
The orang-· outang, a native of the ſouthern regions 
Africa and India, is as tall and as ſtrong as a. man. He. 
has no tail. His face is flat. His arms, hands, toes, and 
nails, are perfectly ſimilar to ours,,, He walks conſtantly. 
on end; and the features of; his viſage make a near ap- 
proach to thoſe of; the human countenance. He has a 
beard on his: chin, and n more hair on his body than 
men have. when in. a ſtate of nature. He know, how tie 
bear arms, to attack his, enemies with ſtones, and to de: 
{nd himſelf with a club., O all ie apes, che orange 
cutang, or. wild man, a8 he is called by the Indians, has 
he greateſt reſemblance to man, both . in the ſtructure oi 
his body and in his manners, There ure two ſuppaled ſhe. 


been ſeveral times brazight o -Eutopty and:acourate- der 
{riptions, haue been given both of his external ang inte 
ul parti. But, with regard 10 the larger king, who: 
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ape, che maticiouſneſs of the 
de of the monkeys. It may 
be atledget that he bad the benefir of iuſtruction; but 


che pes, which't ſhall compare with him, were educated 


mk lame manner. and words were alone ſuff- 
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:lowed it to cool before he drank it. All theſe actions he 
performed without any other inſtigation than the ſigns 
or verbal orders of his maſter, and often of his own ac- 
cord. He did no injury to any perſon. He even ap- 
(ptoached company with circumſpection, and preſented 
himſelf as if he wanted to be careſſed. He was very 
fond of dainties, which every body gaug him: And, as 
his breaſt was diſeaſed, and he was afflicted with a teaz- 
(ing cough, this quantity of ſweatmeats undoubtedly con- 
tributed to ſhorten his life. He lived one ſummer in 
Paris, and died in London the following winter, He 
eat almoſt every thing; but preferred xipe and dried 
fruits to all other kinds of . He drank a little 
vine; but ſpontaneouſly left it for milk, tea, or other 
mild liquors *,” | | 1 
M. de la Broſſe purchaſed two orang- outangs from a 
Negro, whoſe age exceeded not twelve months. © 'Thefe 
' 2nimals,” he remarks, have the inſtin of ſitting at 
table like men. They eat every kind of food without 
cdiſtinction. They uſe a knife, a fork, or a {poon, to cut 
' or lay hold of what is put upon their plate. They drink 
vine and other liquors. We carried them aboard. At 
table, when they wanted any thing, they made them- 
' ſelves be underſtood by the cabin- boy: And, When the 
boy refuſed: to give them what they demanded, they 
ſometimes became enraged, ſeized him by the arm, bit, 
and threw him down.—The male was ſeized with ſick- 
'neſs in the road. He made himſelf be attended as a 
human being. He was even twice bled in the right 
arm: And, whenever he found himſelf afterwards in 
the ſame condition, he held out his arm to be bled, as 
if he knew that he had formerly received benefit, from 
that operation. | na r Ort" 
We are informed by Francis Pyrard, * that, in the pro- 
' vince of $ierra-Leona, there is a ſpecies of animals cal- 
ed baris (the orang-outang), who are ſtrong, and well 
' lmbed, and ſo induſtrious, that, when properly trained 
and fed, they work like ſervants ; that they generally 
walk on the two hind-feet ; that they pound any Tub. + 
Ddd ſtances 
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©ſtances in a mortar ; that they go to bring water from 
the river in ſmall pitchers, which they carry full on their 
©heads, But, when they arrive at the door, if the pitch. 
© ers are not ſoon taken off, they allow them to fall ; and 
5 when they perceiye the pitcher overturned and broken 
- ©they weep and lament *.* With regard to the educa. 
tion of theſe animals, the teſtimony of Schoutton cor. 
reſponds, with that of Pyrard. They are taken, ſays 
he, with ſnares, taught to walk on their hind-feet, and 
©to uſe their fore-feet as hands in performing different 
© operations, as noling glaſſes, carrying drink round the 
* company, turning a ſpit,” &c. f. Guat informs us, that 
he © faw at Java a very extraordinary ape. It was a fe. 
© male. She was very tall, and often walked ere on her 
© hind-feet. On theſe occaſions, ſhe concealed with her 
© hands the parts which diſtinguiſh the ſex.—She made 
© her bed very neatly every day, lay upon her fide, and 
© covered herſelf with the bed-clothes. —When her head 
Lached, ſhe bound it up with her handkerchief; and it 
© was amuſing to ſee her thus hooded in bed. I could te- 
late many other little articles which appeared to be ex- 
© tremely ſingular. But I admired them not ſo much as 
© the multitude ; becauſe, as I knew the deſign of b1ing- 
V ing her to Europe to be exhibited as a ſhew, I was in- 
clined to think that ſhe had been /aught many of theſe 
© monkey tricks, which the people conſidered as being 
© natural to the animal. She died in our ſhip, about the 
Alatitude of the Cape of Good Hope. The figure of this 
27 had a very great reſemblance to that of man }.” 

We have now enumerated the principal facts regarding 
this extraordinary. animal, which have been related by 
voyagers of credit, and by thoſe who have ſeen and ex. 
amined him in Europe; and ſhall only remark, that, not 
Waning the great ſimilarity of his ſtructure and or- 


gans to thoſe of the human ſpecies, his * and talents 
ſeem be very limited. The form of his body enables 
him to imitate every human action. But, though be -a 
* I a «on 3 2 1 the 
n 200] , | Wy 

. de Francois Pyrard, tom g. 331, 8. 

5 Uopager de Schoutton, aux Indes 5. Eee, d 


1 Voyages ds Fran, le Gust, tom, 2, page 96. S. 


* 11 


n 


OF NATURAL HISTORY. 3095 


the organs of ſpeech, he is deſtitute of articulate language, 

I, however, he were domeſticated, 'and proper pains be- 

towed for inſtructing him, he might unqueſtionably be 

aught to articulate. But, ſuppoſing this point to be ob- 

nined, if he remained incapable of reflection, if he was 

unable to comprehend the meaning of words, or to dif. 

cover by his. expreſſions a degree of intelle& greatly ſu- 

rior to, that of the brute creation, which I imagine 

yould be the caſe, he could never, as ſome authors have 

held forth, be exalted to the diſtinguiſhed rank of human 
beings. | | | 

05 all quadrupeds, of whoſe hiſtory and manners we 
have any proper knowledge, the elephant is moſt remark- 
able both for docility nth, underſtanding, Though his 
ſize is enormous, and his members rude and diſpropor- 
toned, which give him, at firſt ſight, the aſpect of dul- 
refs, and ſtupidity, his genius is great, and his ſagacious 
manners, and his ſedate and colle&ed deportment, are 
umoſt incredible. He is the largeſt and ſtrongeſt of all 
rreſtrial animals. Though naturally brave, his diſpo- 
{tions are mild and peaceable. He is an aſſociating ani- 
mal, and ſeldom appears alone in the foreſts. When in 
danger, or when they undertake a depredatory expedition 
into cultivated fields, the elephants aſſemble in troops. 
The oldeſt takes the lead ; the next in ſeniority brings up 
e rear; and the young and the feeble occupy the center. 
la the foreſts and ſolitudes they move with lefs precaution ; 
but never ſeparate ſo far aſunder as to render them inca- 


pable of affording each other mutual aſſiſtance when dan- 


1 approaches. A troop of elephants conſtitutes a moſt 
ormidable band. Wherever they march, the foreſt ſeems. 
to fall before them. They bear down the branches upon 
which they feed; and, if they enter an incloſure, \ Ga | 
on deſtroy all the labours of the huſbandman. Their 
iwaſions are the more tremendous, as there is hardly any 
means of repelling them; for, to attack a troop, when 
thus united, would require a little army. It is only when 
one or two elephants happen to linger behind the reſt, 
that the hunters dare exert their art -and ingenuity in 
making an attack; for any attempt to diſturb the "oP 
| wo 


* 


* 
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and; for it graſps large objects with great force, and its 


dr employ their weapons, but in defending themſelves or 


Sy dog thele mental talents are added the advantages 
e antiazing bodily ſirengih, and the experience ind knov- 
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would certainly prove fatal to the aſſailants. When an 
inſult is offered, che elephants inſtantly move forward 
againſt the offender, toſs him in the air with their tuſts, 
and afterwards trample him to pieces under their feet, or 
rather pillars of fleſh and bone. Let not the character 
of this noble and majeſtic animal, however, be miſrepre. 
ſonted. With force and dignity he reſents every affront; 
but, When not diſturbed by petulance or actual injury, 
lie never ſhows an hoſtile intention either againſt man or 
any other animal. Elephants live entirely on vegetables, 
and have no thirſt for blood. Such is their ſocial and 
genereus diſpoſition, that, when an individual chances 
to meet with a luxurious ſpot of paſture, he immediately 
"ills to his companions, and invites them to partake of 
his good fortune. 1 0A 
be elephant poſſeſſes all the ſenſes in perfection: But, 
in che ſenſe of touching, he excels all the brute creation. 
His trunk is the chief inſtrument of this ſenſe. In an 


. —_ 04 „ r mos ww 


feet long, and five feet and an half in circumference at 

the baſe. It is a large fleſhy tube, divided through its 
whole extent by a ſeptum or partition. Ie is capable of 
motion in every direction. The animal ean ſhorten or 
lengthen it at pleaſure. It anſwers every purpoſe of a 


2222 © 


- extremity can lay hold of a fixpence, or even of a pin. 
The trunk of che elephant affords him the fame means of 
adreſs as the ape. It ferves the purpoſes of an arm and 
'# hand. By this inſtrument; the elephant conveys 4 
" 6r mall bodies to his mouth, places them on his back, 
embrates them faſt, or throws them forcibly to a diſtance. 
I a ſtate of nature and perfect freedom, the diſpoſitions 
'of the elephant are neither fanguinary nor ferocious. 
ey are gentle creatures, and never exert their ſtrength, 


ef ing their companions. Even when deprived of 
the inſtruction of men, they poſleſs the ſagacity of the 
beuver, the addreſs of the ape, and the acuteneſs- of the 
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ledge he acquires by living at leaſt two centuries. - With 
his trunk he tears up trees. By a puſ of his body he 
makes a breach in a wall. To this R ſtrength 
he adds courage, prudence, and coolneſs of deportment. 


As he never makes an attack but when he receives an ih- 


jury, he is univerſally beloved; and all animals reſpect, 
becauſe none have any reaſon to fear him. In all ages, 
men have entertained a veneration for this moſt magnifi- 
cent and ſagacious of terreſtrial creatures. The ancients 
regarded him as a miracle of Nature, and he is, in reality, 
one of her greateſt efforts. But they have greatly exagge- 
rated his faculties. Without heſitation, they have aſcrib- 
ed to him high intellectual powers and moral virtues. 
Pliny, lian, Plutarch, and other authors of a more 
modern date, have beſtowed on the elephant not only ra- 
tional manners, but an innate religion, a kind of daily 
adoration of the ſun and moon, the uſe of ablution be- 
fore worſhip, a ſpirit of divination, piety toward x 
and their fellow-creatures, whom they aſſiſt at the approach 
of death, and, after their deceaſe, bedew them with tears, 
and cover their bodies with earth. it; ed . 
When tamed and inſtructed by man, the elephant is 
ſoon rendered the mildeſt and moſt obedient of all do- 
meſtic animals. He loves his keeper, careſſes him, and 
anticipates his commands. He learns to comprehend 
1 and even to underſtand the expreſſion of ſounds. 
diſtinguiſhes the tones of command, of anger, and 
of approbation, and regulates his actions by Hie . 
tions. The voice of his maſter he never miſtakes. His 
orders are executed with alacrity, but without any degree 
of precipitation. His movements are always meaſured 
and ſedate, and his character ſeems to correſpond. with 
the gravity of his maſs. To accommodate thoſe who 
mount him, he readily learns to bend his knees. With 


his trunk he ſalutes his friends, uſes it for raifing burdens, 


and affiſts in loading himſelf, He loves to be clothed, 
and ſeems to be proud of gaudy trappings» In the ſouth- 
ern regions, he is employed in erty + waggons, ploughs, 
and chariots. I was eye-witneſs,” ſays P. Philippe, to 


dhe following facts. At Goa, there are always om ele- 
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©phants employed in the building of ſhips. I one day 
went to the ſide of the river, near which a large ſhip 
was building in the city of Goa, where there is a large 
area filled with beams for that purpoſe. Some men tie 
© the ends of the heavieſt heams with a rope, which is 
handed to the elephant, who carries it to his mouth, 
© and, after'twiſting it round his trunk, draws it, with. 
out any conductor, to the place where the ſhip is build. 
ing, though it had only once been pointed out to him. 
He ſometimes drew beams fo large that more than twenty 
© men would have been unable to move. But, what ſur- 
© priſed me ſtill more, when other beams obſtructed the 
© road, he elevated the ends of his own beams, that thy 
© might run eaſily over thoſe which lay in his way. Could 
the moſt enlightened man do more *? When at work, 
the elephant draws equally, and, if properly managed, 
never turns reſtive. The man who conducts the animal 
5 generally rides on his neck, and employs a hooked iron 
rod, or a bodkin, with which he pricks the head br ſides 
of the ears, in order to puſh the creature forward, or to 
make him turn. But words are commonly ſufficient. 
The attachment and affection of the elephant are ſome- 
ties W ſtrong and durable that he has been known to 
Ge of grief, when, in an unguarded paroxyſm of rage, 
he tad Killed his guide. fe lets. 

{Before the invention of gun-powder, elephants were 
employed in war by the African and Aſiatic nations. 
From time immemorial, ſays Schouten, the Kings of 
©Ceylon,” of Pegu, and of Aracan, tive uſed elephants 
in war. Naked ſabres were tied to their trunks, and 
on their backs were fixed ſmall wooden caſtles, which 
contained five or fix men armed with javelins, and other 
< weapons f.“ The Greeks and Romans, however, ſoon 
became acquainted with the nature of theſe monſtrous 
Warriors. They opened their ranks to let the animals paſs, 
and directed all their weapons, not againſt the elephants, 
but their conductors. Since fire has now become the ele- 
ment of war, and the chief inſtrument of deſtruction, 
elephants, who are terrified both at the flame and noiſe, 

Leih n I. of” 4 would 

Voyage d'Oriect. pag. 367, 8. + Voyage de Schouten, pag. 32. 5. 
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would be more dangerous than uſeful in our modern bat- 
les. The Indian Kings, however, (till arm elephants in 
their wars. In Cochin, and other parts of Malabar, all 
the warriors who fight not on foot are mounted on ele- 
phants . The ſame practice obtains in Tonquin, Siam, 


and h In theſe countries, the kings and nobles at 


public feſtivals are always preceded and followed by nu- 
merous trains of elephants, pompouſly adorned with pieces 
of ſhining metal, and clothed with rich garments. Their 
tuſks are ornamented with rings of gold and filver ; their 
ears and cheeks are painted with various colours ;. they 
are crowned with garlands; and a number of. ſmall bells 
are fixed to different parts of their bodies. They delight 
in gaudy attire; for they are chearful and careſſing in 
proportion to the number and ſplendour of their orna- 
ments. The Aſiatics, who were very unciently civilized, 
perceiving the ſagacity and docility of the elephant, edu- 
cated him in a ſyſtematic manner, and modified his dif- 
poſitions according to their own manners, and the uſeful 
labours in which his ſtrength and dexterity could be em- 
ployed. F : 1 

A domeſtic elephant performs more labour than could 
be accompliſhed by fix horſes; but he requires much 
care and a great deal of food. He is ſubje& to be, oyer- 


heated, and muſt be led to the water twice or thrice a-day. 
He eaſily, learns to bathe himſelf. With his trunk he 


ſucks up large quantities of water, carries it to his mouth, 
drinks part of it, and, by elevating his trunk, makes the 
remainder run over every part of his body. To give ſome 
idea of the labour he performs, and the docility of his 
diſpoſitions, it is worthy of remark, that, in India, all 


the bales, ſacks, and-tuns, tranſported from one place to 


another, are carried by elephants. They carry burdens 
on their bodies, their necks, their tuſks, and even in their 
mouths, by giving them the end of a rope, which they 


hold faſt with their teeth. Uniting ſagacity ad | 


they never break or injure any thing committed to thei 
charge. From the margins of the rivers, they put weighty. 
bundles into boats without wetting them, lay them down. 


gently 


® Thevenot, tom. 3. pag. 261. 8. 
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2855 ge them where they ought to be placed. 


are diſpoſed as their maſters direct, they 

ti their trunks whether the articles are pro- 
it wed 5 and if a caſk or tun rolls, they go ſponta. 
i is que of ſtones to prop and render it firm. 

| 15 ii, the ſenſe of ſmelling is acute, and he 


zafion; of odoriferous flowers, which he col. 
Rs ane by one, forms them into a noſegay, and, after 
np br nofe, canyeys them to his mouth. 
e domeſtic elephatits, to whom the uſe of 
Eo is as neceſſary as that of air, are allowed every 
55 ae e Fo bathing thlemſelves. The animal 
to à river till the water 2 his belly. He then 
Rows! 7 one _ fills his nn ſeveral times, and 
| ows the water on ſych parts as happen to 
be I The maſter, after Leann and rp ing 
olle fide, Ae the animal to turn to the other, which 
command he obeys with the eſt alacrity ; and, wha 
both ſides Have been hore Speer he comes out of 
the a 1, 5 ſtands ſome time on the bank to dry him. 


e Hephant, though his maſs be enormous, is an 
cellent ſwitmer 3 and, ofcourſe, he is of great "ofe in 

1 5 6 of rivers. When employed on occaſions of 
TN is" often loaded with two pieces of cannon 

ot four pound balls, beſide great quan. 
bee ge and ſeveral men fixed to his cot and 
Boe bus heavily loaded, he ſpontaneouſly enters 
fwims over with his trunk elevated in the 

4 for 1 E egen of Taping. He is ſond of vine 
ſpirits. By ſhowing him a veſſel loaded with 

75 0 "hiquors, and promiſing him it as the reward 
his Sens be is induced to exert the greateſt efforts, 
and to per form the moſt painful taſks,' The e ant, as 
we are Nome by M. Es Buffy, quoted by the Count 
is employed in dragging artillery over moun- 

1 , on theſe occafions, ins parity” and docility 
5 . Horſes or oxen, when 2A to à can- 
5 make all 22 A to pull it up a declivity. 
puſhes the breach forward with his front, 


9 Set effort, ſupports the carriage with his — 
10 


| impertinence inſtead o 
— . maſter, and ſquirted 
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which he places againſt the wheel. He ſeems ta under- 
tand what his.cornack, or conductor, ſays to him. TERED, 
his conductor wants him to perform any painful. labour, 
he explains the nature of the operation, and gives the rea- 
ons which ſhould induce him to obey. If the elephant ſnows 
:reluctance to the taſk, the ee, promiſes to give him 
wine, arrack, or any other article that he! is fond of, and 
hen the animal exerts bis utmoſt efforts. But to. break 
y promiſe made to him, is extremely danger Many 
cornacks have fallen victims to indiſcretions this kind. 
At Dehan,” ſays. M. de Bully, © an elephant, Inga, 70 
* yenge, killed his cornack. he man's wite, who b 

the dreadful ſcene, took her two. childr and 8 
them at the feet of the enraged animal, ſaying, Since 
% haue lain my huſhand, take , ny life 4 0 % as. well as. 
that of my children. The elephant inſtant Appz re- 7 
lented, and, as if ſtung with remorſe, 2 the eldeſt” 

(boy 1 in its trunk, (Pan him on its neck, adopted him 
' for its cornack, and would never allow ano, other Prion 
to mount it.. 

From the ber of the Royal | Academy of of Sciences, 
ve learn ſome curious facts with regard to. Ho: anne, 
af the Verſailles elephant. This elephant, they remar 
emed to know when it was mocked, .and rene! ered 
the affront till it had an opportunity of revenge, / A man, 
deceived it, by pretending to throw ſome into, ts, 
mouth. The animal gave him ſuch a. blow, e trut 
as knocked him down, and broke two of his, ribs... 
painter wanted to draw the animal in an unuſual attitude, 
vith its trunk elevated, and its mouth open. The paint- 
* ſervant, to make it, remain in this poſt Ne threw 
fruits into its mouth, but generally made o ly a feint of 
hrowiag. them. This conduct enraged the; e ee 5 


Ka as if it knew, that the, painter, was ; the IE. 'O 


o attacking 1 * 
him fr from its 5 


quantity of water as Poiled the Taper on which, h 
tawing, This elephant 18 made, lels 5 
ſrength than its addreſs, It Boge with 

coolneſs, the buckle Py. a * double Ke 155 
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with which its leg was fixed and, as the ſervants had 
pped the buckle round with a ſmall cord, and tied 
many knots upon it, the creature, with much delibera- 
tion, looſed the whole, without breaking either ſtrap or 


the cord. þ Ny bo 
It is remarked by le P. Vincent Marie, that the ele. th 
gs when in a domeſtic ſtate, is highly eſteemed for Will «,, 
is gentleneſs, docility, and friendſhip to his governor, fy 
When deſtined to the immediate ſervice of princes, he is « thi 


ſenfible of his good fortune, and. maintains a gravity of 
demeanour correſponding to the dignity of his ſituation, 
But if, on the contrary, leſs honourable labours are af- 

ed to him, he grows melancholy, frets, and evidently 
diſcovers that he is humbled and depreſſed. He is fond 
of children, careſſes them, and appears to diſcern the in- 
nocence of their manners. The Dutch voyagers relate“, 
that, by giving elephants what is 2 to them, they 
are ſoon rendered perfectly tame and ſubmiſſive. They 
are fo ſagacious, that they may be ſaid to be deſtitute of 


e uſe of la e only. They are proud and ambiti- 
e e ſo drneful for bf uſage, that, as a * 
mark of reſpe&, they bow their heads in paſſing houſes I id 
where they have been hoſpitably received. They allow Wl bon 
themſelves to be led and a a child; but nd 
they love to be praiſed and careſſed. en a wild ele- I berg 
phiant is taken, the hunters tie his feet, and one of them tler 
accoſts and ſalutes him, makes apologies for binding him, inſty 
5 that no injury is intended, tells him, that, in bis «ta 

er condition, he frequently wanted food, but that, nnin 
that, henceforward, he ſhall be well nom,” od ted 
every * pr omile Hall be perfo | rmed to him. i ung theit 
harangue ig no ſooner finiſhed than the elephant placidly but 
follows the hunter +. From this fact, however, we mult dle! 
not conclude that elephant underſtands language, but only 
that, like the dog, he hag a ſtrong diſcerning, faculty. b! 
He diſtinguiſhes eſteem from contempt, friendſhip from BY + d 
hatred, and many other emotions which are expreſſed by Bl f t 
Ye 10S. & 1887 2011 | 1 | f 0 ' . human to pf 
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human geſtures and features. For this reaſon, the ele- 
ghant is more eaſily tamed by mildneſs than by blows. . 
have frequently remarked,” ſays Edward Terry *, that 
the elephant performs many actions which ſeem to proceed 
© more from reaſon than from inſtinct. He does eve 
thing which his maſter commands, If he wants to terri 
any perfon, he runs upon him with every appearance of 
fury, and, when he comes near, ſtops ſhort, without doing 
(the een. When the maſter chooſes to 
' affront any man, he tells the elephant, who immediately 
' colle&s water and mud with his trunk, and ſquirts, it 
* upon the object pointed out to him. The Mogul keeps 
' ſome elephants who ſerve as executioners to criminals 
condemned to death. When the conductor orders one 
' of theſe animals to deſpatch the poor cruninals quickly, 
he tears them to pieces in a moment with his feet; But, 
if defired to torment them ſlowly, he breaks their bones, 
' one after another, and makes them ſuffer a puniſhment 
'as cruel as that of the wheel,” eee 
Next to the elephant, the dog ſeems to be the moſt, 
docile quadruped. A wild dog 1s a paſſionate, ferocious, 
and ſanguinary animal. But, after he is reduced Jo Th 


domeſtic ſtate, theſe hoſtile diſpoſitions are ſuppre 
and they are ſucceeded by a warm attachment, and a 
erpetual deſire of pleaſing, The perceptions and natural 
mn Wy alents of the dog are acute. When theſe are aided by 
inſtruction, the — he diſcovers, and the actions he 
3 taught to perform, often excite our wonder, Thoſe, 
mimals which man has taken under his immediate pro- 
teftion are taught to perform artificial actions, or have 
their natural inſtincts improved, by three modes of in- 
1 Wl fon, puniſhment, reward, and imitation, | More duc- 
ile in his nature than moſt other animals, the dog not 
only receives inſtruction with rapi ity, but accommodates 
lis behaviour and deportment to the manners and habits 
by of thoſe who command him. He aſſumes the very tone 
ce the family in which he reſides. | Eager, at all times, 
an e pleaſe his maſter, or his friends, he furiouſly repels 
7 11 a en Mic e | © beggars; 


* Terry's Voyage to the Eaſt Indies, pag. 15, 8. 
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benauſe he probably, om their dreſs, conceive; 

— beggars, b either 158785 or competitors for food. 
_ 2>v Though, ev Y dog, as well as every man, is naturally 
A hunter, the dexterity of 4. is highly improved by ex. 
Perience and inſtruction F varieties of dogs, by fre- 
1 © quent mt iments with choſe f different climates, and 
foxes and wolves. are ſo great, and their in. 
23 are e much diverſifi ed, that, even though the; 


ſpecies. What a difference between the natu- 
205 pe of the ſhep kerd's dog, the ſpaniel, and the 
greychound? The ſhepherd's dog, independently of all 
in{truQtion, ; ſeems. to be endowed by Nature with an in- 
10 . to the preſeryation of ſheep and cattle, 
His docihty is likewiſe, To great, that he not only learns 
to un nd tha langua e and commands of the ſhep- 

herd, 1 them wit faithfulneſs and alacrity; but, 


1. _— at diſtances beyond the reach of his maſter's voice, 
- be often looks back, and recogniſes the approbati- 
5 On; or difapr robation of the ſhepherd by the mere waving 
wolf his b; He reigns at the head of a flock, and is 
*/1 better; hears than, the voice of his maſter. ' His vigilance 
and activity produce order, diſcipline, and ſafety. Sheep 
1: and; cattle, are peculiarly Tabſe&ed to his management, 
{whom he Prudently conducts and protects, and never em- 
| , Phoy's force againſt * except for the preſervation of 
oa and g2gd ,ord EF, - But, when the flock committed 
5500 his charge is attacked by the foxy the wolf, or other 
01 Fapagious animals, he makes a full diſplay of his courage 
0 A0 {agacity., In fituations of this Kind} both his natural 
is acq talents are exerted. Three ſhepherds dogs 
ele laid to be a match for a bear, and four for a lion. 
.no -Eyery perſon knows the docility and ſagacity of ſuch 
| uy are mployed i in conducting blind mendicants. 
— 50 1 as quoted by Mr. Ray, informs us, that 
knew e who Was led through the ſtreets of 
Rome, De, 2 zed dog. „Ibis dog, befide leading 
Ris, maſter in 10 -A mate as to Protek him from all 


dange T, learned to 2 not "WY the FRO but 
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be heard the pieman's bell, he ran to him with impetuo- 


The dog 3 ſupplitated hie maſter by 
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the houſes where bis er was accuſtomed to receive 


alms twice or thrice a- week. Whenever, the animal came 
to any of theſe ſtreets, with which he was well acquainted, 
he would not leave it till a call had been made at every 
houſe where his maſter was uſually ſucceſsful in his petiti - 
ons. When the beggar began to aſk alms, the dog, being 
wearied, lay down to reſt; but the maſter was no ſooner 
ſerved or refuſed, than the dog roſe ſpontaneouſly, and, 
without either order or ſign, proceeded to the other hou- 
ſes where the beggar generally received ſome gratuity. I 
obſerved, ſays he, not without pleaſure and ſurpriſe, that, 
when a halfpenny was thrown , from a window, ſuch was 
the ſagacity and attention of this dog, that he went about 
in queſt of it, lifted it from the ground with his mouth, 
and put it into his maſter's hat. Even when bread was 
thrown down, the animal would not taſte it, unleſs he 
received a portion of it from the hand of his maſter. 
Without any other inſtruction than imitation, a maſtiff, 
when accidentally ſhut out from a houſe which his miſter 
frequented, uniformly rung the bell for admittance.” Dogs 
can be taught to go to market with money, to repair to a 
known butcher, and to carry home the meat in ſafety. 
They can be taught to dance to muſic, and to ſearc for 
and find any thing that is loſt “. Nr pus 
There 1s a dog at preſent belonging to a grocer in Edin- 
burgh, who has for ſome time amuſed and aſtoniſnied' the 
people in the neighbourhood. A man who goes through 
the ſtreets ringing a bell and ſelling penny pics, happen- 
ed one day to treat this dog with a pie. The next time 


ity, ſeized. him by the coat, and would not ſuffer him to 
pals.,, The pieman, who underſtood” what the animal 
wanted, ſhowed him a penny, and pointed to his' maſter, 
who. ſtood in the ſtreet-door, and ſaw what was — — 
many 

In- 


humble geſtures and looks. The maſter put a'peti 
to the dog's mouth, which he! inſtantly delivered to the 
pieman, and received his,pie. This traffick between the 

el letter e 0308. een 
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* For theſe and many other inſtances of the ſagacity and docility of the dog, the 
xeder may conſult Synopfis Quadrupedum a Joanne Razo, p. 6. Sc. S. 
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- 1 
Neman and the grocer's has been daily practiſed fo 

Dogs, horſes, and even hogs, by rewards and puniſh. 
ments, and, Lam afraid, often by eruelty, may be taught 
to actions, as we have frequently ſeen in public 
gxtubitions, which are truly aſtoniſhing. But of theſe we 
mult not enter into any detail. 

With regard to the horſe, the gentleneſs of his difpoſi. 
tions,” and the docility of his temper; are fo well and ſo 
univerſally; known, that it is unneceſſary to dwell long 
upon the ſubſect. To give ſome idea of what inſtruction 
horſes receive when in a domeſtic ſtate, we ſhall mention 
ſome traits of their form and manners when under no re- 
ſtraints. In South-America the horſes have multiplied 
e and, in that thinly-inhabited country, live in 
perfect freedom. They fiy from the preſence of man. 
They wander about in troops, and devour, in immenſe 
meadows, the productions of a perpetual foring; Wild 
horſes. are ſtroager, lighter, and more nervous, than the 
generality of thoſe; which are kept in a domeſtic ſtate. 
They are by no means ferocious. - Though ſuperior in 
ſtyength to moſt animals, they never make an attack.— 
When afſaulted, however, they either diſdain the enemy, 
or ſtrike him dead with their heels. They aſſociate in 
troops from mutual attachment, and neither make war 
wh other animals nor among themſelves. As their ap- 
petites are moderate, and they have few objects to excite 
enyy ar diſcord, they live in perpetual peace. Their man- 
ners ure gentle, and their tempers ſocial. Their force 
and ardour are rendered conſpicuous only by marks of 
emulation. They are anxious to be foremoſt in the courſe, 
to brave danger in croſſing a river, or in leaping a ditch 
or precipice; and, it is ſaid, that thoſe horſes which are 
moſt adventurous and expert in theſe natural exerciſes, 
are, when domeſticated, the moſt ' generous, mild, and 
tractable. » INT x 1 | 
Mild horſes are taken notice of by:ſeveral of the an- 

eients ... Herodotus | mentions white wild horſes on the 
| banks of the Hypanis, in Scythia. He likewiſe tells us, 
that, in the northern part of Thrace, beyond the Danube, 


there 


At 5 * 
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there were. wild horſes covered all over with' hair five 
inches in length. The wild horſes in America are the 
offspring of domeſtic horſes originally tranſported thither 
from Europe by the Spaniards. ITbe author oſ the hiſ- 
tory of the Buccaneers* informs us, that troops of horſes, 
ſometimes conſiſting of 500, are frequently met with in 
the iſland of St. Domingo; that, when they fee a man, 
they all ſtop; and that one of their number approaches 
to a certain diſtance, blows through his noſtrils, takes 
fight, and is inſtantly. followed by the whole troop. He 
deſcribes them as having groſs heads and limbs, and long 
necks and ears. The inhabitants tame them with eaſe, 
and then train them to labour. In order to take them, 
gins of ropes are laid in the places where they are known 
to frequent. When caught by the neck, they ſoon ſtran- 
gle themſelves, unleſs ſome perſon arrive in time to dife 
entangle them. They are tied to trees by the body and 
limbs, and are left in that fituation two days without view 
tuals or drink. This treatment is generally ſufficient to 
render them more tractable, and they ſoon become as 
gentle as if they had never been wild. Even when any 
of theſe horſes, by accident, regain their liberty, they 
never reſume their ſavage ſtate, but know their \maſters;” 
and allow. themſelves to be approached and retaken. 
From theſe, and fimilar facts, it may be concluded, 
that the diſpoſitions of horſes are gentle, and thut they 
are naturally diſpoſed to aſſociate with man. After tliey 
ue tamed they never forfake the abodes of men. On the” 
contrary, they are anxious to return to the ſtable. The 
ſweets of habit ſeem to ſupply all they have loft 'by/flaves'” 
y. When fatigued, the manſion of repoſe is full f 
comfort. They ſmell it at conſiderable diſtances, can diſ- 
tinguiſh it in the midſt of populous cities, and ſeem uni- 
formly to prefer bondage to liberty. By ſome attention 
nd addreſs colts are firſt rendered tractable. When that** 
point is gained, by different modes of management, thi" 
— of the animal is improved, and they foon learn 
to perform with alacrity the various labours aſſigned &&'? 
them. | The domeſtication of the horſe is perhaps the #654 
uns 31 by d Sn to 1169 0420100 211 bleſs!!! 
' * L'Hiſt, des Avanteur. Flibuſtiers, tom. 2. pag. 110. 8. 
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beſt acquiſition from the animal world which has ever 
deen made by the genius, the art, and the induſtry of 
Man. He is taught to partake of the dangers and fatigues 
f, and ſeems to enjoy the glory of victory. He en. 
ebunters-death with ardour and with magnanimity. He 
delighecs' in the tumult of arms, and attacks the enemy 
with reſolution and alacrity. It. is not in perils and con. 
flies alone that the horſe co · operates with the diſpoſition; 
of his maſter He even ſeems to participate of human 
pleaſures and amuſements. He delights in the chace and 
fit tournament, and his eyes ſparkle with emulation in 
the eourſe. Though bold and intrepid, however, he docs 
not allow himſelf to be hurried on by a furious ardour. 
On pr oper occaſions, he repreſſes his movements, and 
HO 
not 


to check the natural fire of his temper. He 
ony yields to the hand, but ſeems to conſult; the in- 
elination, of his rider. Always obedient to the impreſſi. 
on he receives, he flies or ſtops, and regulates his moti- 
ons ſolely by the will of his maſter. 
Mr Ray, who wrote about the end of laſt century, in- 
forms us, that he had ſeen a horſe who danced to mulic, 
who, at the command of his maſter, affected to be lame, 
who'fimulated:death, lay motionleſs with his limbs ex, 
tended;7 and allowed himſelf to be dragged about, til! 
ſome words were pronounced, when he inſtantiy ſprung 
up on His feet“. Facts of this kind would ſcarcely re: 
retve credit, if every perſon were not now acquainted with 
the wonderful docility of the horſes educated by Altley, 
and other public exhibitors of /horſemanſhip. In cxbubi- 


ons of this kind, the docility and prompt obedience, af 


the animals deſerve more admiration than the dexterous 
Keats of the men. en Sir bore gt 43sthes hi £ rr 
v2:1kniinals:of- the ox-kind, in a domeſtic ſtate, are dul 
and phlegmatic. Their ſenſibility and talents ſeem to be 
ry limited. But we ſhould not pronounce raſhly con- 
-cetning- the genius and powers of animals uy a country 
here their education is totally, neglected, In, all che 
Sathern' provinces of Africa and Aſia, there pre many 
vild di or d o which nd tam. 

rere 


Nu. | 
un Synophis Animalium Quadrupedum, page 40. * 5. 
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ed. They are ſoon taught to ſubmit, without reſiſt- 
ance, to all kinds of domeſtie labour. They: become 
ſo tractable, that they are managed with as much eaſe as 
dur horſes; The voice of their maſter is alone ſufficient 
to make them obey, and to direct their eburſe. They 
ire ſhod, curried, careſſed, and ſupplied abundantly with 
the beſt food. When managed in this manner, theſe ani - 
mals appear to be different creatures from our oxen 
The oxen of the Hottentots are favourite domeſtics, com- 
panions in amuſements, aſſiſtants in all laborious exer- 
ciſes, and partieipate the habitation, the bed, and the 
table of their maſters. As their nature is improved by 
the gentleneſs of their education, by the kind treatment 
they receive, and the perpetual attention beſtowed on 
them, they acquire ſenſibility and intelligence, and per- 
form actions which one would not expect from them. The 
Hottentots trairi their oxen to war. In all their armies 
there are conſiderable troops of theſe oxen, which are ea» 
fly governed, and are let looſe by the chief hen a pro- 
per opportunity occurs. They — dart with impetu- 
oſity upon the enemy. They ſtrike with their horns, Kiek 
overturn, and trample under their feet every thing that ap- 
poſes their fury. They run ferociouſſy into the ranks, which 
they bon put in the utmoſt diforder, and thus pave the 
way for 1 victory to their maſtersꝰ . Theſe onen 
are likewiſe inſtructed to guard the flocks, which tliey con- 
duct with dexterity, and defend them from the attacks of 
ſtrangers, and of rapacious animals. They are taught 6 
diſtinguiſh friends from enemies, to underſtand fignala, 
and to obey the commands of their maſter. When paſ⸗ 
turing, at the ſmalleſt ſignal from A 
back and collect the wandering animals. They atta 
ſtrangers with fury, which renders them a great ſecurity 
againſt robbers. Theſe brackeleys, as they gare called, 
know every inhabitant of the \kraal; and diſcover the 
lame marks of reſpect for all the men, women, and: eu- 
dren, as à dog does for thoſe who live in his maſtenis 
houſe. Theſe people may, therefore, approach their cattle 
with the greateſt ſafety. 1275 a ſtranger, and partieu- 
| F "4 larly 


> Bw I 35 2&4 WO A _ YWW ee 


Q AQ--<- 


I I 


oli dh. Boba bs the. Jr. re ni dt dn he hor hi 4 


- * Voyage de C, ber Kolbe, tom. 1. page 160. 8. 


— — —. — ———ͤ —ü gt—Ett 2 0 — 


40% 7 THE PHILOSOPHY 


ih an European, ſhould uſe the fame freedom, withous 
being accompanied with one of the Hottentots, his life 
would be in imminent danger“. 
Notwithſtanding the many ſurpriſing actions which 
different quadrupeds may be taught to perform, none of 
chem, though their organs are much more perfect than 
thoſe of birds, have ever been able to pronounce articu- 
late ſounds. But many birds, without much inſtruction, 
learn to pronounce words, and even ſentences. In par- 
rots, the diſtinguiſhing accuracy of their ear, the acute. 
nels of their attention, and their ſtrong inſtinctive propen- 
fity to- imitate ſounds of every kind, — juſtly procured 
them univerſal admiration, When in a ſtate of domeſti. 
catidn, the parrot learns to pronounce the common ſtreet 
calls, beſide many words and phraſes occafionally employ. 
ed by the family in which he reſides. Tho! the limitation of 
tis mental powers does not permit kim to learn any extent 
of ge, or the proper uſe and meaning of words, he 
mt unfrequently diſcovers the aſſociation between the ob- 
ject and the ſound; A woman every morning paſſed the 
window; where a parrot's cage was fixed, calling falt, 
The parrot ſoon learned to imitate the call. But, before 
any found" could be heard, he no ſooner caſt his eye upon 
the woman than he uttered her ufual call. In 5 and 
many other ſimilar cafes, the objects and the founds are 
vi connected in the mind of the ammals. How 
fr*thefe aſſociations might be carried by a patient and 
perſevering education, it is difficult to determine. In this 
munner, however, parrots might be taught à conſidera- 
ble vocabulary of ſubſtantive nouns, or the proper names 
ef common objects. But his intelle&, it is more than 
probable, would never reach the uſe of the verb, and 
Beſide parrots, jays, &e. who learn to pronounce ar- 
tieulate founds; there is another race of birds whoſe do- 
deſerves to be mentioned. Singing birds, thoſe 
and ſpirited little animals, attempt not to articulate. 
But their muſical ears are ns delicate and diſcerning 48 
their voices are melodious and delightful. The * 
AA 010-1 yu 1 lf the 
* Voyage de Cap, par Kolbe, pag. goy. 8. 
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the extent of voice, and the imitative powers of theſe 
beautiful creatures, have at all times excited the attention 
and conciliated the affections of mankind, When dome 
ticated, theſe birds, beſide their natural notes, ſoon. ac- 
quire the faculty of ſinging conſiderable parts of artificial 
tunes. Theſe imitations are effects of natural inſtinct. 
But, in exhibitions, I have ſeen linnets fimulate death 
and remain perfectly tranquil and unmoved, when mail 
cannons were fired, within an inch of their bodies, from 
2 wooden fort. Theſe little creatures have even beef 
taught to lay hold of a match and fire the cannons theni- 
ſelves. _ - | oe 95 ? 
The docility and ſagacity of animals have always been 
confidered as wonderful. But this wonder is partly the 
effe& of inattention; for, though man is unqueſtionably 
the chief of the animal creation, the other animals, ad- 
cording to the number of inſtincts, or, which amounts 
to the ſame thing, according to the mental powers wt 
which Nature has endowed them, comparatively appr 
to or retede from the ſagacity and genius of the human 
ſpecies. The whole is a graduated ſcale of intelligence. 
A philoſopher ſhould, therefore, contemplate and admire 
the whole, but ſhould never be ſurpriſed at any partial 
exhibitions of the general ſcene of intellect anima- 
We ſhall conclude this ſubject with a few remarks con- 
cerning the changes produced in animals by DoMEsTICA- 
TIONS _ / . 8 
Climate and food are the chief cauſes which produce 
changes in the magnitude, figure, colour, and conſtitu- 
tion, of wild animals. But, beſide theſe cauſes, there 
are others which have an influence. upon animals when 
reduced to a domeſtic or unnatural ſtate. When at per- 
fect liberty, animals ſeem to have ſelected thoſe particular 


to the nature and conſtitution of each particular tribe. 
There they ſpontaneouſſy remain, and never, like man, 
Giperſe themſelves over the whole ſurface of the earth. 
But, when:obliged by man, or by any great revolution of 
Nature, to abandon their native foil, ey undergo chan- 
' ges 
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— great,” that, to recogniſe and diſtinguiſh them, re- 
rſe muſt be had to the moſt accurate examination. If 
we add to climate and food, thoſe natural cauſes of alter. 
ation in free animals, the empire of man over ſuch of 
them as he has reduced to ſervitude, the degree to which 
tyratiny degrades and disfigures Nature, will appear to be 
N 977 woe The mouflon, the ſtock from which 
our domeſtic ſheep have derived their origin, is compara- 
Awely a large animal. He is as fleet as a ſtag, armed with 
Horns' and ſtrong hoofs, and covered with coarſe hair, 
With theſe natural advantages, he dreads neither the in- 
clemency of the ſky, nor the voracity of the wolf. By 
the ſwiftnefs of his courſe, he not only eſcapes from his 
enemies, but he is enabled to reſiſt them by the ſtrength 
of his body and the ſolidity of his arms. How different 
is tbis animal from our domeſtic ſheep, who are timid, 
weak, and unable to defend themſelves? Without the 
protection of man, the whole race would ſoon be extir- 
pated by rapacious animals and by winter: ſtorms. In the 
warmeſt climates of Africa and of Aſia, the moufion, 
who is the common parent of the ſheep, appears to be lel 
degenerated than in any other region. Though reduced 
to à domeſtic ſtate, he has preſerved his ſtature and his 
Rair; but the fize of his horns is diminiſhed. The ſherp 
of Barbary, Egypt, Arabia, Perſia, &c. have undergone 
Freater changes; and, in proportion as they approach 
toward either pole, they diminiſh in ſize, in ſtrength, in 
Fwiftneſs, and in courage. In relation to man, the are 
improved in ſome articles, and vitiated in others. Their 
coarſe hair is converted into fine wool. But, with regard 
to Nature, improvement and degeneration amount to the 
ſame thing; for both. imply an alteration of the original 
1 * 1 abt pe 
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The ox is more influenced by nouriſhment than any 
other domeſtic animal. In countries where the paſture 3s 
Juxuriant, the oxen acquire a prodigious ſize. To the 
enen of Rthiopia and ſome provinces: of Aſia, the anci 
zents gave the appellation of Bull. Elephant, becauſc, in 
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a rich and ſucculent herbage. The Highlandg-ef Scot- 
hand, and indeed every *high. and northern country, af- 
ford ſtriking examples of the influence of food upon the 
magnitude of cattle. The oxen, as well as the horſes, in 
the more northern parts of Scotland, are extremely di- 
minutive; but, when tranſported to richer paſture, their 
fize is augmented, and the qualities of their fleſh are im- 
proved. The climate has likewiſe a conſiderable influ- 
ence on the nature of the ox. In the northern regions 
of both continents, he is covered with long ſoft hair. He 
has likewiſe a large bunch on his ſhoulders; and this de: 
formity is common to the oxen of Aſia, Africa, and A- 
merica. Thoſe. of Europe have no bunch. The Euro- 
oxen, however, ſeem to be the primitive race, to 
which the bunched kind aſcend, by intermixture, in the 
ſecond or third generation. The difference in their ſize 
is remarkably great. The ſmall zebu, or bunched ox 
Arabia, is not one tenth part of the magnitude of -the 
Ethiopian bull- elephant. PE es 16 ena 
Ihe influence of food upon the dog- kind ſeems not to 
be great. In all his variations and degradations, he ap- 
pears to follow the differences of climate. In the warn» 
eſt climates, he is naked; in the northern regions, he is 
covered with a coarſe thick hair; and he is adorned with 
2 fine ſilky robe, in Spain and Syria, where the mild tem- 
perature of the air converts the hair of moſt quadrupeds 
into a kind of filk. Beſide theſe external variations pro- 
duced by climate, the dog undergoes other changes, 
which proceed from his ſituation, his captivity, and the 
nature of the intercourſe he holds with man. His ſize is 
augmented or diminiſhed by obliging the ſmaller Kinds to 
unite together, and by obſerving the ſame conduct with 
the larger individuals. The ſhortening the tail and ears 
proceeds alſo from the hand of man. Dogs who have had 
their ears and tails cut for a. few generations, - tranſmit 
theſe defects, in a certain degree, to their deſeendents. 
Penduious: ears, the moſt certain mark of | domeſtic. ſer- 
vitude and of fear, are almoſt univerſal... Of many races 
a dogs, a few only have retained the primitive ſtate of 
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their ears. Erect ears are now confined to the wolt-dog, 
the ſhepherd's dog, and the dog of the North. 
The colour of animals is greatly variegated by domeſ. 
tication. The dog, the ox, the ſheep, the goat, the horſe, 
have aſſumed all kinds of colours, and even mixtures of 
colours, in the ſame individuals. The hog has. chang. 
ad from black to white; and white, without the inter. 
mixture of ſpots, is generally accompanied with effential 
imperfections. Men who are remarkably fair, and whoſe 
hair is white, have generally a defect in their hearing, 
and, at the ſame time, weak and red eyes.  Quadrupeds 
which-are entirely white have likewiſe red eyes and a dull 
neſs of hearing. The variations from the original colour 
are moſt remarkable in our domeſtic fowls. In a brood 
of chickens, though the eggs be laid by the ſame hen, and 
though the female be impregnated by the ſame male, not 
one of them has the ſame colours with another. 
Domeſtication not only changes the external appear 
* ances of animals, but alters and modifies their natural 
diſpoſitions. The dog, for example, when in a ſtate of 
hberty, is a rapacious quadruped, and hunts and deyours 
the weaker ſpecies: But, after he has ſubmitted to the 
dominion.of man, he relinquithes his natural ferocity, and 
1 into a mean, ſervile, patient, and paraſiti- 
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CHAPTER, XVIII. 
/ 07 the Charatters of Animals. * 


4 this ſubject it hever was intended to paint the cha- 
racers of every ſpecies, even of the larger animals. 
The reader will eaſtly recolleQ, that, in many parts of 
this work, much has already been ſaid with regard to the 
tempers, diſpoſitions, and manners, of -a great number af 
animals. * Theſe we fhall not repeat, but proceed to ſome. 
general remarks, | Nr 

On every animal Nature has imprinted à certain cha- 
rafter, which is indelibly fixed, and diſtinguiſhes the ſpew 
ces. This character we diſcover by the actions, the air, 
the countenance, the movements, and the whole external 
ppearance. The courage of the lion, the ferocity of the 
tiger, the voraciouſneſs of the wolf, the pride of the cours 
ler, the dulneſs and indolence of the aſs, the cunning and 
iddreſs of the fox, the affection and docility of the dog, 
the ſubtlety and ſelfiſhneſs of the cat, the nuldneſs of the 
ſheep, the timidity of the hare, the vivacity of the ſquirrel, 
are proper examples. Theſe characters, when under the 
influence of domeſtication, may be modified by education, 
of which rewards and puniſhments are the chief inſtruments 
employed. But the original character, impreſſed by the 
hand of Nature, is never fully obliterated. "Thoſe animals 
which ſeem to have been deſtined by Nature to live in per- 
petual ſlavery under the dominion of man, have the mildeſt 


and moſt gentle diſpoſitions. It is pleaſant, but, at the 


ame time, ſomewhat contemp 
zuded by the whip of a child. | 

In the human ſpecies, the variety of tempers, affeQi- 
ens, averſions, and ſtudies, is indiſpenſibly neceſſary for 


lupporting the ſocial ſtate, and carrying on the ns 
buſineſs 


, to ſee a troop of oxen 
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buſineſs of life, Some minds are formed for ſtudy and 
deep reſearch, and others for action, courage, and the ex. 
ettion of bodily powers, The ſame variety in the diſpog. 
tions nd PR of the 3 tribes of animals iz 
equally neceffary for peopling the earth, and for ſupplyin 
"mn? rarer dete of i inhabitants. FEED 
Beſide the general ſpecific characters of animals, indi. 
vidual characters, eſpecially among the human race, are 
ſtrongly marked, and greatly variegated. In every go- 
vernment, and particularly in commercial ſtates, human 
characters, independently of the original bias, or genius, 
ſtamped by Nature on individual minds, are often fo dif. 
gy uiſed by a thouſand artifices, that it requires not only 
but frequent intereſting ſcenes; before a man can 
cover the real character even of an intimate compani. 
Many men aſſociate together in the moſt har moni- 
dds manner, and ſhow every ſymptom of friendſhip and 
attachment; but,” when any of them happens to be diſ- 
treſſed, and to require aid, all chis apparent friendſhip in. 
fantlyyanifhes; the aſpect of the countenance, inſtead of 
exhibiting ſympathy and cordiality, is converted into a 
cold reſerve; and the unfortunate former companion is 
firſt ſhunned, and then deſerted. This picture of human 
nature; we are ſorry to remark; is too general; but, thank 
Heaven," it is not univerſal ; for there always were, and 
RIlt are; mem of noble and generous minds, who willing 
"ſacrifice" part of their on intereſt to that of their 
Wich regard to the characters of quadrupeds, befide 
che fpecific” diſpoſitions which gains ui x fo different 
Kinds, each individual poffefſes' a peculiar character by 
which it may be diſcriminated from any other. Theſe 
individual characters may be diſcovered not only by the 
—— but by the actions, of animals. Some dogs, even 
the fame race, are ſurly, churliſn, and revengeful. 
- Others are gay, frolickſome, and friendly. ' The counte- 
namces of men, which always indicate ſome part of their 
original and genuine character, are as various as their 
numberb. Though leſs ſubje& to general ' obſervation, 
Nature” Hs marked the countenances of every animal, 
LOW oo 4 even 
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Thoſe hd reſemble the ox ate dull, amg and phleg. 
matic. Thoſe h reſemble the lion are bold, open, ge- 
nerous, and witty. Thoſe who reſemble the cat are cir- 
: 3 deſigning, and avaricious. Thoſe who reſem. 
ble the ra are vigilant, active, and ſmart. Thoſe 
who ri 15 are vain, preſumptuous, petu- 
lant, and oſe who reſemble the ſow are 
diſguſtful bo In ther appearance and in their difpoſiti. 
ons. ee who feſembl a' croſs-made horſe are cru. 
el, unfeeling, and highly ſelfiſſii Thoſe who-reſcmble 
| the ſpaniel, of 'whom the examples are numerous, are 
fawning, mean, and parafitical. Thoſe who reſemble the 
| ſheep are _ timid, and inoffenfive. Thoſe who reſem- 
pre tl the g at ure fanviful, 'obſtinate, and libidmous. Thoſe 
Who refemble'a fine korſe are intrepid, generous, tracta- 
oy and good-humoured. Thoſe who: reſemble-a hawk 
alel⸗ defultory, and ingenious. Thoſe who reſem- 
of the ow? are da , deſigning, and treacherons. Thoſe 
who reſemble the bee are active, ignorant, and induſtri- 
ous: It is needleſs to multiply examples. Every man's 
recollection arid obſervation will 'furniſh him with num- 
berleſs' eoinciderices between me ſimilarities in ſtructure 
and features to particular animals, and the form, diſpok- 

tions, and manners, of the metywho-potſeſs-rhem. 
Compariſons hive been inſtituted, and analogies traced, 
between the ſtructure, aſpect, and diſpoſitions, of ſome 
ae im. ae certain birds, which ſhow a uni- 
mi m ths general plan of Nature. Among birds, 2. 
quadrupeds, ſome ſpectey are carnivorous, and 
Aber feed upon fruits, grain, and various kinds of herb- 
age. The eagle, which is a noble ant 2 ous bird, 
tepreſetits the Hon. The valture, which is cruel and in- 
fariable, repreſents the tiger. The kite, che bus zard, and 
the raven, D lie chiefly on offals and carrion, repre- 
ſent the hy y=na, the wolf, and the jackal. The falcon, the 
3 — and other birds employed im hunting, re- 
pen the dog, the fox, the tynx, & c. The owl; who 
ches for her prey im the night, repreſents the cat. The 
heron and the cormorunt, who feed upon fiſhes, represent 
„ nun O8f nn gr) ohen! Sn 100 oh 
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the beaver and the otter. Peacocks, hens, and all other 
birds which have a crop, or craw, eben Wen. Wer, 
Batzs ber enen ind. 
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Puerto. ex neceſſarily implies ſome fegres f FRY 
ligence.. All animals, particularly thoſe, of 1 more 
perfect kinds, are endowed with the principle of imitati- 
on. The conſequence is obvious, that, all animals poſſeſs 
a eertain / portion of intellectual power. In man, the pr rin 
<iple of Imitation appears at a very. early period of hjs 
exiſteuce. In the more advanced ſtages of ates 1 


ing and thi „that it is difficult, to diſt en x it. 28 
a 9 and equally , difficult. a, yer, gue f 
habits and prejudices to which, it has. . 

2 man has cultivated his rational aculties,. the more 
Fu the principle of imitatiqn over:bis actions and 
his habits of thinking. Moſt women, of .cqurie, . a 
more influenced hy, the behaviour, ; the, 

opinions of thoſe uith whom... they .aflaciate, than, 
From this almoſt. irreſiſtible, inſlind, we, ſhould. learn th 
extreme danger of. frequenting the company. of, the diflc 
lute and unprincipled ; for bad habits are {gon 2 
'but, cult to gonquer. It is a cmfoxtahle gircum- 
ſtance, ty chat if men, ſelpetially when. gung Af 
kortunate. enough to fall in with La e . | 


volent is Mm nds, with :redaubl 


the acquiſitiqn.of; bad-.babits, — DT: 


upon our natural inclinations, but that, 5 
ciations, 
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"Eiatjond,/the wiſhd atqiileſces with plekifure,"anid feels no 
elan me mg the examples it perceives, nor 
in acquiring the paw vg Habits. ' We are Prone to 
evil; but, when not corrupted by improper imitations, 
Nature has made us much more prone to good. 

Artificial language, which we learn entirely by imita. 
tion, diſtinguiſhes us 5 than any other circumſtance, 
from the brute crea The oper uſe of it likewiſe 
forms the chief difference between one man and another; 
for, by language, one man diſcoyers a ſuperiority of knov- 
ledge and of Fentüs, while others expreſs by it nothing 
but . confuſed ideas. In an i 75 or in a 

it mar only the moſt abje& degree of ſtupidi 

Cho" the in 4 'of aer be ee a 5 
Thal bt thinking, 'th>ogh Both'of them be endowed with 

Nabe capable of exprefſihg "What" piſſes "within their 
"minds. Men whoſe ſeniſey” ar delicate, and whoſe minds 
"Ute" patty Afected, make the beſt actor, And the belt 
bo "Children, * Yecbrdingly,! ure ektremel ly alert 

e ting the actions, the geſtures, and. the man- 

ners,” of thoſe with whom they! Mbcfate. They are der- 
bus in perceiving ridfc lous figures and repreſentiti- 
e a they imitate With eaſe tid ptbpriety. Hence 

ec by wh 3 of children, the infinite im. 

ng the principle of Imitation. 
EE 1180 au i e Itiferiot Fanal, though ſhort, is 
Neekhgh. Af. 4 Yobn acquire al 
— — e their parents. They not on. 
experittice 05 155 eg But, by inii- 
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ſeem to be partly the effects of imitation. It is remarked 
by Ullda, that, in the year 7635 the dogs in juan Fer- 
nandes had toft the faculty of barking. When aſſociated 
with other dogs, it was with great difficulty that 
again learned, by imitation, to hark. The) cauſe oft 
dogs "loſing the expreſſion of their ufual language in a 
domeſtic ſtate, it is not eaſy to inveſtigate. Pethaps, by 
the aid of experience, and their on ſagacity, they diſco- 
yered that barking warned their prey to eſcape from dan- 
ger. The jackals, however, who are  confidered as be- 
* to the dogikind, not only hunt in packs, but, 
during the chace, make a loud and a hideous noiſe. Mr, 
White, in his Natural Hiſtory of Selborne, a work which 
contains much information, and diſcovers a good and be- 
nevolent heart in the author, informs us, that he had un 
opportunity of ſeeing two dogs, a male and à female, 
which had been brought from Canton in China. Theſe 
dogs, which, in China, are fattened for eating, are about 
the ſize of an ordinary ſpaniel, and are of a pale yellow 
colour. When taken out into a field,” he remarks, the 
* bitch ſhowed ſome diſpoſition for hunting, and dwelt 
on the ſcent of a covey bf partridges till ſhe-ſprung them, 
giving her tongue all the time. The dogs in South- 
America are dumb; but theſe bark much in a ſhort thick 
manner, like foxes ; and have a ſurly ſavage demeanour, 
* like their anceſtors, which are not domeſticated, but 
* bred up in ſties, where they are fed for the table with 
' rice-riteal,\And other farinacedus food. Theſe dags, 
baving been taken on board as ſoon as weaned, could 
not have leurned much from their dam; yet they) Aid 
not reliſh fleſh *when they came to England. In the 
„illands of the Pacific Orean, the 'dogs ure bred upon 
vegetables, and would not eat fleſh hen offered them 
by out rircummavigators. . . ung ge ts 
From facts of this kd, of which a great number 
night be mentioned, the following obſervutions 
Miſe. '' Theſe Chineſe dogs, though deſoended, probably 
for "manyvgtnetitions; from x rate of anceſtors! who never 
leaſb-expetiencs of education in hunting, 
ech eir original inſtin& of ſcenting and purſuing 
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The dog is a groſely cart vorous animal; for he prefer 
cutrion to any other kind of nouriſhment; yet the Chi. 
neſe dogs diſcovered no particular reliſn for the fleſh of 
animals. Thus it appears, that, by habits, acquired, not 
by the individual, but by a train of anceſtors, both the 
caſte and the conſtitution of animals may be greatly al. 
tered. From the ſame facts, however, it is equally evi. 
peru that Nature can never de entirely conquered. The 
t the Chineſe dogs firſt ſaw a field, they both 
ted and hunted game. Imitation and habit ſeem to 
greater effects upon the mode of living, feeding, and 
2 corpoeal far fabrick, than upon the original inſtincts of 
„even when they came to England 
after a W e voyage, had not acquired the habit of gree- 
ily: devouring, like other dogs, Leicher frech meat or car. 
rion; but, on the firſt opportunity afforded to them, they 
Miſeovered-aw intlination to. hunt. - 
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leave this iſland at the end of autumn, but that they lie 
in a torpid ſtate till the beginning of ſummer in' the 
dle of f rivers, the hollows: of decayed. trees, the recefles 

of ** buildings, the holes of ſand-banks, and in ſimilar 
ituations. That ſwallows, in the winter, months, have 
ſometimes, though very rarely, been found in a torpid 
ſtate, i» unqueſtionably. true. Neither is the inference, 
that, if any of —— ſurvive the winter in that ſtate, 
the whole of them may ſubſiſt, during the cold ſeaſon, 


/ 


in the ſame condition, in the ſmalleſt degree unnaturak. 


Still, however, the numbers of ſwallows: which, appear 
in this iſland, as well as in all parts. of E „during 
the ſummer months, are ſo very bene that, if 
the great body of them did not te to ſome other 
climate, they ſhould. be much more uently found in 
: torpid ſtate. On the contrary, when. a few of them 


are diſcovered in that ſtate, it is regarded as a N 


eren by the country people, who have the N op 
tunities of ſtumbling upon facts of this kind. W 


accordingly, a few ſwallows or martins are found torpid, 
in winter, and have been revived by a gentle heat, the 
faft, and few ſuch facts there are; is carefully recorded 
as fingular in all the periodical publications of Europe. 
Mr. Pennant informs us, from undoubted authority, 
that ſome quails, and other. birds: which are generally fup- 
poſed to leave this iſland in winter, retire to the 
and pick up their food among the fea-weeds *. 
* Quails,” Mr. Pennant remarks, are birds of paſſage ; 
* ſome entirely. quitting our iſland, others ſhifring their 
* quarters. A gentleman, to whom this work lies under 
' great obligations, has aſſured. us, that theſe birds mi- 
* grate out of the neighbouring inland, counties, into 
the hundreds of Eflex in n andi continue 12 
„all the winter: If froſt or ſng drive them, 


' thelter themſelves amon 99 weeds, and 
they can pick e 1 e DOSE EP 8255 
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_ *.of their appearange-in Eſſex coincides with that of their 
leaving the inland counties? ? 

A: quail; it muſti he allowed ſeems to be very much 
unqualified; for a. lung migration; for, its tail s ſhort, the 
bird never riſes mote than twenty or thirty feet from the 
ground, and it ſeldom flies above three hundred yards at 
à time. Belon, however, an author of: great ſagacity 
and: credit, tells us, that, in his paſſage from Rhodes to 
Alexandna, many quails, "ping from north to ſouth, were 
taken in his ſhip, From this circumſtance, he remarks, 
©k amy perſuaded: that they ſhift. places; for formerly, 
* when, I ſailed. out of the Iſle of Zant, to Morea, or Ne- 
© gropont,; in the ſpring, I obſerved quails, flying the con- 
© traxy way, at which time, allo, a. great many, were taken 
in our ſhip,” This traverſe they might be enabled to ac- 
complith by paſſing, from one iſland to another in the Me- 
diterranean. 

Inſtances of ſxallous and ſome. other birds alighting 
on the maſts and cordage of veſſels, at conſiderable diſ- 
tances from any ſhore, are not ſo. numerous as might be 
expected. Neither have they been often obſerved flying 
over ſeas in great flocks, Mr. Peter. Collinſon, in a letter 
Charles Wager had frequently informed him, that, in 
done of his voyages home in the ſpring, as he came igto 
ſoundings in our channel, a, great flock. of ſwallows al- 
* moſt covered his rigging; that they were; nearly, your 
© and ſamiſhed, and were only feathers and bones; but, 
© being ited by a night's reſt, they took their ſlight 
in che morning.“ 

NM. Adanſon, in his voyage, informs ys, that, about fiſt) 
leagues from the coaſt of Senegal, four ſwallows ſettled 
upon the ſhip, on the ſixth day of October; that. thele 
birds were taken; and that he knew them to be the true 
ſwallow of Europe, which he conjectuxes were then re- 
turning to the coaſt of Africa. The Hon. Daines Bar- 
rington, with more probability, ſuppoſes that theſe wal. 
laws, inſtead of being on their paſſage from Europe, were 


only 


* Brit. Zool. Vol. 1. pag. 210. 2d. edit. 8yo. 8. 
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only flitting from the Cape de Verde iſlands to the 
continent of Africa, a much ſhorter flight, but to which 
they ſeemed to be unequal, as they were obliged, from 
fatigue, to light upon the ſhip, and fall into the hands of 
the ſailors. PEARS P 
Swallows, Mr. Kalm remarks, appear in the Jerſies a- 
bout the beginning of April. They are, on their firſt 
arrival, wet, becauſe they have juſt emerged from the lea 
or lakes, at the bottom of which they had remained in a 
torpid ſtate during the whole winter. But, Mr. Kalm, 
who wiſhes to ſupport the torpidity of ſwallows during 
the winter, likewiſe informs us, that he himſelf met with 
them at fea, nine hundred and twenty miles from any 
land *, | or 


Theſe, and Gmilar facts, the Hon. Daines Barrington 


endeavours to explain, by ſuppoſing that birds diſcovered 
in ſuch ſituations, . inſtead of attempting to croſs large 
branches of the ocean, have been forcibly driven from 


ſome coaſt by ſtorms, and that they would naturally perch 


upon the firſt veſſel which came within their/vie wp. 
In Britain, five ſpecies of ſwallows appear in ſummer 
and diſappear in winter. 1. The houſe-ſwallow makes 


its appearance about twenty days earlier than the martin, 


or any other of the ſwallow- tribe. They are often ſeen 


about the 13th day of April. They diſappear about the 
end of September. A few days previous to their depar- 
ture, they aſſemble in great flocks on the tops of houſes, 
churches, and trees, from whence they are ſuppoſed to 
take their flight. This unuſual and temporary aſſociation 
of numbers indicates the impulſe of ſome common in- 
tint by which each individual is actuated. The houſe- 
lwallow is eafily diſtinguiſhed from the e 
the ſuperior forkineſs of its tail, and by a red ſpot; on 
the forehead, and under the chin. | This ee builds in 
chimneys, and makes its neſt of clay, but leaves the top 
quite open. 2. The martin is 2 85 0 in ſize to the for. 
mer, and its tail is much leſs foxkedl. The martins ap- 
pear in Britain ſoon after the houſe-ſwallow. They build 
under the eaves of houſes : The neſt is compoſed of the 
R ſame 

* Voy. tom. 1. pag. 24. 8. | | 
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ſame materials as thoſe of the houſe-ſwallow ; but it is ce 
vered above, and a ſmall hole only is left in the fide for 
the ingreſs and egreſs of the birds. The martins totally 


_ diſappear about the beginning of October. 3. The ſand. 


martin, or bank-martin, is by much the ſmalleſt of the 
ſwallow-kind that viſit Britain. The ſand-martins arrive 
very ſoon after the houſe-ſwallow, and diſappear about 
Michaelmas. They dig conſiderable holes in ſand-pits 
and in the banks of rivers, where they build their neſts, 
which conſiſt not of mud, like thoſe of the former ſpecies, 
but of graſſes and feathers laid together in a very ſloven 
manner. It is worthy of remark, that theſe birds do not 
employ the cavities they dig in ſummer for winter-quar- 
ters; ſince ſand-banks, ſo perforated, have been carefully 


ſearched in the winter, and nothing was found but em 


ty neſts*. 4. The ſwift, or black martin of Willoughby, 
is the largeſt of our ſwallows, and is the lateſt of arriving 
in this country ; for the ſwifts are ſeldom ſeen till the be- 
ginning of May, and commonly appear, not in flocks, but 
in pairs. Swifts, like the ſand-martins, carry on the bu. 
fineſs of incubation in the dark. They build m the cra- 
nies of caſtles, towers, and ſteeples. Straw and feathers 
are the materials they uſe. They diſappear very early; 
for they are almoſt never ſeen after the middle of Auguſt, 
5. The goatſucker, which belongs to the ſwallow-tribe, is 
likewiſe a bird of paſſage. Like the other ſwallows, it 
feeds upon winged inſets. But, inſtead of purſuing its 
prey during the day, it flies only in the night, and ſeizes 
moths, and other nocturnal inſects. From this circum- 
ſtance, it has not improperly received the appellation ot 
the nacturna / ſwallow. The goatſucker ſtays only a ſhort 
time in Britain. It appears not till about the end of May, 
and retires in the middle of Auguſt. It lays its eggs, 


which are commonly two, and ſometimes three, on the 
bare ground. : 


Jo give catalogues of the numerous birds of paffage 
which — this iſland, as well as other countries, and 


to mark the times of their arrival and departure, would 


be deviating entirely from our plan. For — 
0 0 
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of this kind, the curious may conſult Cateſby, Klein, 
Linnæi Amcenitates Academict, White, &c. But, as 
the periodical appearance and diſappearance of the ſwal- 
low-tribe have given riſe to different theories and opinions, 
we ſhall briefly relate thoſe opinions, and conclude with 
ſome remarks on migration in general. | 

Herodotus and Proſper Alpinus mention one ſpecies of 
ſwallow which refides in Egypt during the whole year“; 
and Mr. Loten, late governor of Ceylon, aſſured Mr. 
Pennant, that thoſe of Java never remove. It theſe be 
excepted, all the other known kinds retreat or migrate 
periodically. Swallows migrate from almoſt every climate. 
They remove from Norway +, from North-America f, 
from Kamtſchatka &, from the temperate parts of Europe, 
from Aleppo ||, and from Jamaica ©. 

Concerning the periodical appearance and diſappear- 
ance of ſwallows, there are three opinions adopted by 
different naturaliſts. The firſt and moſt probable is, that 
they remove from climate to climate at thoſe particular 
ſeaſons when winged inſects, their natural food, fails in 


they likewiſe find a temperature of air better ſuited to 
their conſtitutions, In ſupport of this opinion, we have 
the teſtimony, as formerly mentioned, of Sir Charles 
Wager, of M. Adanſon, and of many navigators. It 1s 
equally true, however, that ſome ſpecies of ſwallows have 
been occaſionally found in a torpid ſtate during winter. 
Mr. Collinſon gives the evidence of three gentlemen who 
were eye-witneſſes to a number of fand-martins being 
drawn out of a cliff on the Rhine in the month of March 
1762**, The Hon. Daines Barrington, in the year 1768, 
communicated to Mr. Pennant, on the authority of the 
late Lord Belhaven, the following fact: That numbers 
* of ſwallows have been found in old dry walls, and in ſand- 
hills, near his Lordſhip's ſeat in Eaſt-Lothian; not 2 

6 Ys 
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© only, but from year to year; and that, when they were 
© expoſed to the warmth of a fire, they revived*.” Theſe, 


: and other facts of the ſame kind, ſeem to be uncontro- 
vertible; and Mr. Pennant infers from them, that © we muſt 


© divide our belief relating to theſe two ſo different opini. 
© ons, and conclude, that one part of the ſwallow tribe 
* © migrate, and that others have their winter-quarters near 
home f.“ But we ſhould rather incline to think, with 
thoſe naturaliſts who ſuppoſe that that the torpid ſwallows 
which are occaſionally, though very rarely, diſcovered in 
the winter ſeaſon, have been obliged to remain behind, 
becauſe they were too young, weak, diſeaſed, or ſuperan- 
nuated, to undertake a long and fatiguing flight. Still, 
however, that the torpidity of the feathered tribes ſhould 
be ſolely confined to the ſwallows, is a very ſingular fad 
in the hiſtory of nature. Among quadrupeds, there are 
many ſpecies who lie in a dormant or torpid ſtate during 
winter. But, if the ſwallow be excepted, not a ſingle 


; ' Tpecies of birds, notwithſtanding the great numbers which, 


at ſtated .times, appear and diſappear in every corner of 
the globe, has ever been diſcovered in that ſtate. This 
circumſtance alone, though we cannot yet aſcertain the 
preciſe places to which different ſpecies of birds of pal- 
ſage reſort, is a moſt convincing proof of migration in 
eneral. 
: It has been aſſerted, and even believed, by ſome natu- 
raliſts, that ſwallows paſs the winter immerſed under the 
ice, at the bottom of lakes, or beneath the waters of the 
ſea. Olaus us, Archbiſhop of Upſal, ſeems to have 
been the firſt who adopted this opinion. He informs us, 
that ſwallows are found in great cluſters at the bottoms of 


the northern lakes, with mouth to mouth, wing to wing, 


foot to foot, and that in autumn they creep down the 
reeds to their ſubterraneous retreats I. That the good 
© Archbiſhop,' Mr. Pennant archly remarks, did not 
© want credulity in other inſtances, appears from this, that, 


© after having ſtocked the bottoms of the lakes with Ro 
| 2 N © he 


* Pennant's Britiſh Zoology, vol. 2. pag. 250. 8vo. edit. S. 
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© he ſtores the clouds with mice, which ſometimes fall in 
© plentiful ſhowers on Norway and the neighbouring coun- 
tries!“ Klein has endeavoured to ſupport the notion that 


ſwollows lie under water during the winter, and gives 


the following account of their manner of retiring, which 
he collected from ſome countrymen : They aſſerted, he 
tells us, that the ſwallows ſometimes aſſembled in num- 
bers on a reed till it broke and ſunk them to the bottom : 
That their immerſion was preceeded by a kind of dirge, 
which laſted more than a quarter of an he : That others 
united, laid hold of a ſtraw with their bills, and plunged 
down in ſociety : That others, by clinging together with 
their feet, formed a large maſs, and in this manner com- 
mitted themſelves to the deep. | 
Two reaſons ſeem to render this ſuppoſed ſubmerſion 
of ſwallows impoſſible. In the firſt place, no land-animal 
can exiſt ſo long without ſome degree of reſpiration. 
The otter, the ſeal, and water fowls of all kinds, when 
confined under the ice, or entangled in nets, ſoon periſh ; 
yet it is well known, that animals of this kind can re- 
main much longer under water than thoſe who are deſ- 
titute of that peculiar ſtructure of the heart which is 
neceſſary for any conſiderable reſidence beneath that pe- 
nctrating element. Mr. John Hunter, in a letter to Mr. 
Pennant, informs us, © That he had diſſected many ſwal- 
* lows, but found nothing in them different from other 
birds as to the organs of reſpiration : That all thoſe 
animals which he had diſſected of the claſs that fleep 
during winter, ſuch as lizards, frogs, &c. had a v 
different conformation as to thoſe organs: That all thoſe 
animals, he believes, do breathe in their torpid ſtate; 
*and, as far as his experience reaches, he knows th 
*do; and that, therefore,' he eſteems it a very wild opt- 
nion, that terreſtrial animals can remain any long time 


under water without drowning.” Another argument 


againſt their ſubmerſion ariſes from the ſpecific gravity 
of the animals themſelves. Of all birds, the ſwallow 
tides are perhaps the lighteſt. Their plumage, and the 
comparative ſmallneſs of their weight, indicate that Na- 

ture 
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tture deſtined them to be almoſt perpetually on the wing 
in queſt of food. From this ſpecific lightneſs, the ſub. 
merſion of ſwallows, and their continuing for months 
under water, amount to a phyſical impoſſibility. Even 
water-fowls, when they wiſh to dive, are obliged to riſe 
and plunge with conſiderable exertion, in order to over- 
come the refiſtance of the water. Klein's idea of {wal. 
lows employing reeds and ſtraws as means of ſubmerſion 
is rather ludicrous; for theſe light ſubſtances, inſtead of 
being proper inſtruments for aſſiſting them to reach the 
bottom, would infallibly contribute to ſupport them on 
the ſurface, and prevent the very object of their intention. 
Beſides, admitting the poſſibility of their reaching the 
bottom of lakes and ſeas, and ſuppoſing they could exiſt 
for ſeveral months without reſpiration, What would be 
the conſequence ? The whole would foon be devoured by 
otters, ſeals, and fiſhes of various kinds. Nature is al- 
ways anxious for the preſervation of ſpecies. But, if 
the ſwallow tribes were deſtined to remain torpid, during 
the winter months, at the bottom of lakes and ſeas, ſhe 
would act in oppoſition to her own intentions; for, in a 
ſeaſon 'or two, the whole genus would be annihilated. 
Mr. White of Selborne has favoured us with the fol- 
lowing information concerning the migration of ſwal- 
lows: If ever I ſlaw,” fays he, any thing like actual 
© migration, it was laſt Michaelmas day, 1768. I was 
travelling, and out early in the morning: At firſt there 
© was a vaſt fog; but, by the time that I was got ſeven 
© or eight miles from home towards the coaſt, the ſun 
© broke out into a delicate warm day. We were then on 
a large heath or common, and I could diſcern, as the. oo 
< miſt began to break away, great numbers of ſwallows tha 
* cluſtering on the ſtinted ſhrubs and buſhes, as if they bee 
had — * there all night. As ſoon as the air became atte 
clear and pleaſant, they all were on the wing at once, and, ſage 
© by a placid and eaſy fight, proceeded on ſouthward to- blac 
wards the ſea: After this I did not ſee any more flocks, tor 
© © only now and then a ſtraggler. When I uſed to riſe in 
* a morning laſt autumn, and ſee the ſwallows and mar- 
* tins cluſtering on the chimneys and thatch of the neigh- ; 
| ' © bouring 
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{ bouring cottages, I could not help — touched with 
© ſecret delight, mixed with ſome degree of mortification: 
With delight, to obſerve with how much ardour and 


« punQuality thoſe poor little birds obeyed the ſtrong im- 


© pulſe towards migration, or hiding, imprinted on their 
minds by their great Creator; and with ſome degree of 
* mortification, when I refleQed, that, after all our pains 
* and enquiries, we are yet not: quite certain to what 
© regions they do migrate; and are ſtill farther embar- 
* rafled to find, that ſome do not actually migrate at all“. 
In another part of his work, Mr. White ſays: * But 
ve muſt not deny migration in general; becauſe migra- 
tion certainly does ſubſiſt in ſome places, as my brother 
in Andalufia has fully informed me. Of the motions of 
* theſe birds he has ocular demonſtration, for many weeks 
* together, both ſpring and fall: During which periods, 
*myriads of the ſwallow-kind traverſe the Straits from 
north to ſouth, and from ſouth to north, according to 
© the ſeaſon. And theſe vaſt migrations conſiſt not only 
of hirudines (ſwallows), but of bee-birds, hoopoes, oro- 
* pendulos, or golden-thruſhes, &c. &c. and alſo many of 
our /oft-billed 1 ummer birds of paſſage ; and, moreover, 
© of birds which never leave us, ſuch as all the various 
© ſorts of hawks and kites. Old Belon, two hundred years 
ago, gives a curious account of the incredible armies of 
' hawks and kites, which he ſaw in the ſpring- time tra- 
* rerfing the Thracian Boſphorus fromm Aſia to Europe. 
* Beſides the above mentioned, he remarks, that the pro- 
' *cefſion is ſwelled by whole troops of eagles and vul - 
* tures 1. ht 0 

Mr. White, likewiſe, with much r remarks, 
that our inquiries concerning the migration of birds have 
been too much confined to the ſwallow tribes, while little 
attention has been paid to the' ſhort-winged birds of paſ- 
lage, ſuch as quails, red-ſtarts, nightingales, white-throats, 
black-caps, &c. All theſe, though ſeemingly ill qualified 
tor long flights, diſappear in the winter, and not _ of 
em, 


* White's Natural Hitary of Selbocac, pag. 64.—6g. 5. 
Þ Ibid. pag. 1396 8. 
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them, notwithſtanding their immenſe numbers, has eye; 
been found in a torpid ſtate. 
Io mark the times of the arrival and departure of birds 
of paſlage in different countries, and in different diſtricts 
of the ſame countries, and the probable motives ariſing 
from the ſtate of the country with regard to heat and cold, 
and to that of the food peculiar to each kind, would throw 
much light upon the hiſtory of migration. To Mr. White 
of Selborne we are obliged for the following lifts of bird: 
of paſſage which he has obſerved in his neighbourhood. 
Theſe lis are arranged nearly in the order of time, 
Lift of Summer Birds of Paſſage. 
| Names. Uſually appeor about 
1. Wryneck, Middle of March. 
2. Smalleſt willow-wren, 
3. Houſe-ſwallow, 
4. Martin, 
5. Sand-martin, 
6. Black-cap, | 
7. Nightingale, Beginning of April. 
8. Cuckoo, Middle of April. 
g. Middle willow-wren, Ibid. 
10. White-throat, Ibid. 
11. Red-ſtart, Ibid. 
12. Stone-curlew, End of March. 
13. Turtle-dove, — — — 
14. Graſshopper lark, Middle of April. 
15. Swift. April 27. 
16. Leſs reed - ſparrow, — —— 
17. Land- rail, — — 
18. Largeſt willow- wren, End of April. 
19. Goat-ſucker, or fern- 
owl, Beginning of May. 
| May 12. This is the lateſt 
} ſummer bird of paſſage. 


— 


20. Fly-catcher, 


Moſt ſoft-billed birds feed upon inſects, and not or 


grain or ſeeds; and, therefore, they retire before * 
| | | C 


22 


OF NATURAL HISTORY. 433 


But the following ſoft-billed birds, though they eat inſeQs, 
remain with us during the whole year; ſuch as the red- 
breaſt and wren, who frequent out-houſes and gardens 
during the winter, and eat ſpiders, &c.; the hedge-ſpar- 
row, who frequents ſinks for crumbs and other ſweepings; 
the white wagtail, the yellow wagtail, and the grey wag- 
tail, who frequent ſhallow rivulets near the ſpring heads, 
where the water ſeldom freezes, and feed upon the aure- 
liz of inſets ; the wheat-car, ſome of which are to be 
ſeen during the winter, &c. 


Lift of Winter Birds of Paſſage in the neighbourhood of Sek 


borne. 


1. The ring-ouſel *. This bird appears about Michael- 
mas week, and is a new migration lately diſcovered by 
Mr. White. | 

2. The red-wing +, or wind-thruſh, appears in Britain 
about old Michaelmas. They come in great flocks from 
the frozen regions of the north. 

3. Field-fare ||. Theſe birds viſit Britain in immenſe 
numbers about Michaelmas, and depart about the end of 
February, or the beginning of March. They paſs the 
ſummer in the northern parts of Europe, and likewiſe in 
Lower Auſtria 5. They breed in the largeſt trees, feed 
on berries of all kinds J, but prefer thoſe of the juniper, 
t is probable that the field-fares which migrate into Bri- 
tain come from Norway and the northern regions of Ey- 
rope, becauſe we find that they both breed and winter in 
Pruſſia, Auſtria **, and the more temperate climates. 

4. The Royſton-crow tt, or hooded-crow of our coun- 
tryman Sir Robert Sibbald, is likewiſe a bird of paſlage, 
It viſits us in the beginning of winter, and departs with 
the wood-cocks, They frequent the inland as well as the 
maritime parts of Britain, When near the coaſts, they 
feed upon crabs, muſcles, and othex ſhell-fiſnes. They 
breed in Sweden, build their neſts in trees, and lay four 


Iii" eggs. 
* Turdus torgnatus, Wes . + Tardus weacus. 
Turdus pilaris. \ Kramer Elench. pag. 961. S. 
Linn. Faun. Suec. ſp. 78. 8. Klein Hiſt, Avium, pag. 178. 8. 


tt Corvus Cornix. 
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eggs. They likewiſe breed in the ſouthern parts of 
Germany, and particularly on the banks of the Danube |, 

5. The wood-cock || appears in this country about 
old Michaelmas. During the ſummer, wood-cocks in- 
habit the Alps $, Norway, Sweden J, and the north- 
ern parts of Europe. From theſe ceuntries they retire as 
ſoon as the froſt commences, which obliges them to mi- 
grate into milder climates, where the foil is open, and 
more adapted to their mode of feeding ; for they live on 


worms, which they ſearch for with their long bills in 


ſoft and moiſt grounds in. the midſt of woods. Wocd- 


_ cocks, taking the advantage of the night, or of foggy 


weather, arrive here in flocks: But they ſoon ſeparate ; 
and, before returning to their ſummer quarters, they pair, 
They fly and feed during the night. They begin their 
flight in the evening, and return to their retreats in the 
glades when day commences. They depart from Britain 
about the end of February or the beginning of March. 


Some of them, however, like the ſtraggling ſwallows, 


have been known to breed, and to remain here, during 
the whole year **. It is likewiſe known that wood-cocks 
migrate from France, Germany, and Italy, and that they 
make choice of cold northern climates for their ſummer 
reſidence. About the end of October they viſit Burgun- 
dy, but remain there four or five weeks only ; becaule it 
is a dry country, and, on the firſt froſts, they are obliged 
to retire for want of ſuſtenance. In the winter they are 
found as far ſouth as Smyrna, Aleppo +, and Barbary jt. 
They are even very common in Japan d 85. 

6. The ſnipeſſ. Snipes are enrolled as birds of paſſage 
by Mr. White, though he acknowledges that ſome of them 
conſtantly breed in England. In winter, Mr. Pennant 


remarks, ſnipes are very frequent in all our marſhy 


© and wet grounds, where they lie concealed in the ruſhes, 
| ; c. 


* Linn. Faun. Suec. ſp. 88. S. + Kramer, pas: 33. 8. 

Scolopax Rufticola. | $ Willoughby's Giite „pag. 290. 8. 
IM. de Geer's and Dr. Wallerius's letters to Mr. — 

** Pennant's Britiſh Zoology, vol. 2. pag. 349. 8vo. 8. 

++ Ruſſel's Hiſtory of Aleppo, pag. 64. 8 

t Shaw's Travel's, pag. 253. S. 

. N pfer's Hit.-Japan. vol. 1; pag. 129. 8. 

Scolopax Gallinag o. 
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xc. In the ſummer they diſperſe to different parts, and 
© are found in the midſt of our higheſt mountains as well 
© as our low moors. Their neſt is made of dried grals. 
© They lay four eggs of a dirty olive colour, marked with 
« duſky ſpots. , Their young are ſo often found in Eng- 
land, that we doubt whether they ever entirely leave 
this iſland “.“ | 

7. The jack-ſnipe. This bird, which is very common 

in Scotland, and frequents the banks of rivers and lakes, 
is ranked by Mr. White as a winter bird of paſſage, with- 
out mentioning either the time of its arrival or departure 
and Mr. Pennant is entirely ſilent on the ſubject f. 
8. The wood-pigeon. Mr. White, without mention- 
ing either the time of their appearing or diſappearing, 
tells us, that they ſeldom appear till late; nor in ſuch 
plenty as formerly f. 

9. The wild ſwan ||. During hard winters, this bird 
frequents'the coaſts of Britain in large flocks ; but from 
any information we have been able to obtain, it does not 
breed in our iſland. Martin in his Hiſtory of the He- 
brides, or Weſtern iſles &, informs us, that wild ſwans 
arrive in great numbers in Lingey, one of the Hebrides, 
in the month of October, and remain there till March, 
when they retire more northward to breed. For this 
purpole, the ſwans, like moſt other water-fowls, prefer 
ſuch places as are leaſt frequented by mankind. During 
ſummer, the lakes, marſhes, and foreſts of Lapland are 
filled with myriads of water-fowls. In that northern re- 
gion, ſwans, geeſe, the duck-tribe, gooſanders, divers, 
&c. paſs the ſummer ; but in autumn they return to us, 
and to other more hoſpitable ſhores ©, 

10. The wild gooſe. The wild geeſe, it is probable; 
breed in the retired regions of the north. They arrive 
here, in the beginning of winter, and frequently feed on 

our 

* Pennant's Britiſh Zoology, vol. 2. pag. 358. gro. S. 


t White's Natural Hiſtory of Selborne, pag. 117, and Pennants Britiſh Zoo- 
logy, vol. 2. pag. 359. 8vo. S. | 
f White's Natural Hiſtory of Selborne, pag. 117. S. 
Anas Cygnus ferus. 
Deſcription of the Weſtern Ifles, pag. 71. S. 
* Flora Lapponica, pag, 273. Ocuvres de Maupertuis, tom. g. pag. 
41. 0 : ; 
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our corn grounds. They fly at a great heighth, and oh. 
ſerve regularity in their movements. They ſometimes 
form a ſtraight line; and, at others, they aſſume the ſhape 


of a wedge, which facilitates their progreſs through the 


reſiſting air. | | 

With regard to the wild-duck, pochard, wigeon, and 
teal, though Mr. White places them in the liſt of birds 
of paſſage, he does not mention either the times of their 
arrival or departure. Though it be probable that moſt. 
of the duck-kind migrate, yet it is certain, that ſome in- 
dividuals of different ſpecies of them breed in this coun- 

„and continue in it during the whole year. As to 
the duck-kind in general, Mr. Pennant remarks: Of 
the numerous ſpecies that form this genus, we know 
* of no more than five that breed here. The tame wan 
© and tame gooſe, the Shield duck, the cider duck, and a 
very ſmall portion of the wild ducks. The reſt contri- 
pute to form that amazing multitude of water-fowl that 
c annually repair from moſt parts of Europe to the woods 
* and lakes of Lapland, and other Arctic regions “, there 


to perform the functions of incubation and nutrition in 


+ full ſecurity. They and their young quit their retreat 
in September, and diſperſe themſelves over Europe. 
With us they make their appearance the beginning of 
October, circulate firſt round our ſhores, and, when 
© compelled by ſevere froſt, betake themſelves to our 
© lakes and rivers f. | 

In winter, the bernacles, or brent-dycks, appear in vaſt 
flocks on the north-weſt "coaſts of Britain. They are 
very ſhy and wild ; but, when taken, they ſoon grow as 


familiar as our domeſtic ducks. They leave the Britiſh 


ſhores in February, and migrate as far as Lapland, Green- 
land, and even Spitſbergen f. oO 

The ſolan-geeſe, or gannets, are likewiſe birds of paſ- 
fage. They frequent the ifle of Ailſay, near the Frith of 


Clyde ; the rocks. adjacent to St. Kilda, the moſt remote 


of the Hebrides ; the Skelig iſles, off the coaſt of Kerry; 


and 
Collect. Voyag. Dutch Eaſt India Company, 8vo, 170g. pag. 19. Cluſii Exot- 
8 


ee e e 8. 
1 Lan. Amorn. Acad. tom. 4. pag. 585. at's Voyage, pag. 19. 8. 
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and the Baſs-iſle in the Frith of Forth. The multitudes 
which frequent theſe places are prodigious. To give an 
idea of their numbers, the reader will not be diſpleaſed to 
ſee Dr. Harvey's ſhort account of the Baſs. *© There is a 
*< ſmall iſland in the Frith of Forth, called the Baſs-I/land, 
« which does not exceed a mile in circumference. The 
| © ſurface of this iſland, during the months of May and 
june, is fo entirely covered with neſts, eggs, and young 
© birds, that it is ſcarcely poſſible to walk without treadin 
on them. The flocks of birds on the wing are fo prodi- 
* gious, that they darken the air like clouds, and their 
© noiſe is ſo great, that a man cannot without difficulty 
© hear his neighbour's voice. If, from the top of the 
7 « precipice, you look down upon the ſea, you will ſee it 
a © on every fide covered with infinite numbers of birds of 
different kinds, ſwimming about and hunting for their 
prey. When failing round the ifland, if you ſurvey the 
, © hanging cliffs, you will perceive, in every cragg, or fiſ- 
$ © ſure of the * innumerable birds of various kinds, 
e more than the ſtars of heaven in a ſerene night. If you 
1 view the diſtant flocks, either flying to or from the iſland, 
t you will imagine them to be a vaſt ſwarm of bees“. 


. The rocks of St. Kilda ſeem to be equally frequented by 
f ſolan geeſe ; for Martin, in his deſcription of the He- 
1 brides, informs us, that the inhabitants of this 'ſmall 
r 


iſand conſume annually no leſs than 22,600 young birds 
of this ſpecies, beſide an amazing number of their eggs. 
t The ſolan geeſe and their eggs conſtitute the chief food of 
c theſe iſlanders. They prelerve both the fowls and the 
$ eggs in ſmall pyramidal ſtone buildings, which, to pro- 
h tect the food from moiſture, they cover with the aſhes of 
- turf, The ſolan geeſe are birds of paſſage. Their firſt 
appearance is in March, and they continue till Auguſt or 
September. But, in general, the times of their breeding 
t and departure ſeem to coincide with the arrival of the 
c herriag, and the migration of that fiſh from our coaſts. 
; it is more than probable that theſe birds attend the her- 
d rings and pilchards during their whole circuit round the 
t Britiſh iflands ; for the appearance of the ſolan geeſe is 
"of li always 
* Harvey de Gencrat. Animal. Exercit. 11. 8. LL 
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always eſteemed by the fiſhermen as a certain preſage of 
the approach of the herrings or pilchards. In queſt of 
food, theſe birds migrate as far ſouth as the mouth of 
the Tagus ; for they are frequently ſeen off Liſbon dur- 
ing the-month of December. 

The croſs-beak, the croſs-bill, and the filk-tail, are like- 


wiſe enumerated by Mr. White as birds of paſſage. * Bur 


© theſe,” fays he, © are only wanderers that appear occa- 
* fionally, and are not obſervant of any regular mi- 
gration “. 

The long- legged plover, and ſanderling, viſit us in win- 
ter only; and it is worthy of remark, that every ſpecies 
of the curlews, wood-cocks, ſand-pipers, and plovers }, 
which forſake us in the ſpring, retire to Sweden, Poland, 
Pruſſia, Norway, and Lapland, both to feed and to breed. 
They return to us as ſoon as the young are able to fly; 
becauſe the froſts, which ſet in early in theſe countries, 
totally deprive them of the means of ſubſiſtence. For 
the fame reaſon they leave us in ſummer, as the dryneſs 
and hardneſs of the ground prevent them from penetrat- 
ing the earth with their -bills in queſt of worms, which 


_ conſtitute the natural food of theſe birds. | 


From the facts which have been enumerated, and from 
others of a ſimilar nature, it is evident, that many birds, 
both of the land and water kinds, migrate from one cli- 
mate to another. But, even in the ſame climate and coun- 
try, birds occaſionally perform partial migrations. Dur- 
ing hard winters, when the ſurface of the earth is cover- 
ed with ſnow, many birds, as larks, ſnipes, &c. retire 
from the inland parts of the country to the ſea-ſhores, 
where they pick up a ſcanty ſubſiſtence. Others, as the 
wren, the red-breaſt, and many of the ſmall birds, or 
{parrow-kind, reſort to gardens, and the habitations of 


men. Their intention, it is obvious, is to procure food 


and ſhelter. 

There are three principal objects of migration: Food, 
temperature of air, and convenient ſituations for breeding. 
Such birds as migrate to great diſtances are alone me 

| | | minat 


e White's Natural Hiſtory of Selboroe, pag. 118, S. 


* Linn, Amoen, Acad. tom. 4. pag. 588, Klein de Avium Migrat. pag: 187. 8. 
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minated birds of paſſage. But all birds are, in ſome mea- 
fure, birds of paflage, though they do not migrate to pla- 
ces ſo remote from their former abodes. At particular 
times of the year, moſt birds migrate from one country 
to another, or from the more inland diſtricts toward the 
ſhores. Theſe partial migrations of ſmall birds are well 
known to bird-catchers, who make a livelihood by en- 
ſnaring them into their nets, and ſelling them. The birds 


fly, as the bird-catchers term it, about the end of Sep- 


tember, and during the months of October and Novem- 
ber. There is another, but leſs conſiderable, flight in 
March. Some begin their flight annually about Michael- 
mas; others, as the wood-larks, ſucceed, and continue 
their flight till the middle of October; but the green- 
finch does not migrate till the froſt obliges it to remove 
in queſt of food and ſhelter. Theſe partial migrations, 
or flittings, are performed from day-break till noon. An- 
other, but ſmaller, flight commences at two o'clock, and 
continues till night approaches. The times when parti- 
cular birds migrate from one ſituation to another are well 


known to the bird-catchers, who, by means of call-birds, 


nets, and other devices, ſeize great numbers of them, 
and, after accuſtoming them for ſome time to reſtraint and 


llavery, fell them, for conſiderable prices, to curious men 


and whimſical women. A diligent attention to theſe par- 
tial migrations, and their motives, would ſoon untold the 
cauſes of thoſe of a more extenſive kind. reg 
Migration is generally ſuppoſed to be peculiar to the 
teathered tribes. This is a limited idea, which has ori- 
ginated from inattentign to the ceconomy of nature. 


Birds migrate with a view to remedy the inconveniencies 
of their preſent ſituation, and to acquire a more commo- 


dious ſtation with regard to food, temperature, genera- 
tion, and ſhelter. From ſimilar motives, men, ſometimes 
in amazing multitudes, have | migrated from north to 
ſouth, diſplaced the native inhabitants, and fixed eſtab- 
liſnments in more comfortable climates than thoſe which 
they had relinquiſhed. Theſe, in their turn, have fallen 
victims to freſh and barbarous emigrants. Among the in- 
kabitants of the more northern nations, as Norway, Swe- 

| 5 
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den, Scotland, &c. notwithſtanding a very ſtrong attach. 
ment to their native; countries, there ſeems to be a natural 
or inſtinctive propenſity to migrate. Poverty, the rigour 
of climate, curioſity, ambition, the falſe repreſentations 
of intereſted individuals, the oppreſſion of feudal barons, 
and ſimilar circumitances, have of late given rife to great 
emigrations of the human ſpecies. But, it is worthy of 
remark, that the emigrations from ſouth to north, except 
from the love of conqueſt in ambitious nations, are fo 
rare, that the inſtin& ſeems hardly to exiſt in thoſe more 
fortunate climates, Curioſity is a general inſtinctive prin. 


ciple, which operates ſtrongly in the youthful periods of 


life, and ſtimulates every man to viſit places that are dif. 
tant from his ordinary reſidence, - This innate deſire is 
influenced by the relations of travellers, and by many 
other incentives of a more intereſted kind. Without the 
principle of migration, mankind, it is probable, would 
never have been ſo unjverſally diffuſed over the ſurface of 
the earth. It is counterbalanced, however, by attechnient 
to thoſe countries which gave us birth, a principle ill 
more powerful and efficient. - Love of our native coun- 
try is ſo ſtrong, that, after gratifying the migrating prin- 
ciple, almoſt every man feels a longing deſire to return. 

| „as long as their ſtore of food remains unex- 
hauſted; continue in a liſtleſs inactive ſtate, They exhauſt 
many days ſitting in perfect indolence, and ſeem not to 
be prompted by any motives oſ curioſity. They have 
not a conception of a man's walking either for amuſe- 
ment or exerciſe, But, when their proviſions begin to 


fail, an aſtoniſhing reverſe takes place. They then rouſc 


as from a profound ſleep. - In queſt of wild beaſts, birds, 
and fiſhes, they migrate to immenſe diſtances, - exert the 


_ greateſt feats of activity, and undergo incredible hard- 


ſhips and fatigue. After acquiring a ſtore of proviſions, 


they return to their wonted haunts, and remain inactive 


till their food again begins to fail. 

Quadrupeds likewiſe perform partial migrations, At 
the approach of winter, the ſtag, the rein- deer, and the 
roebuck; leave the tops of the lofty mountains, and come 
down to the plains and copſes. Their chief — - 
Ha | theſe 
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theſe flittings, - are food and ſhelter. When ſummer com- 


mences, they are harraſſed with different ſpecies of winged 


inſets, and, to avoid theſe enemies, they regain the ſum- 
mits of the mountains, where the cold and the heighth 
of the ſituation protect them from the attacks of the flies. 
In Norway, and the more northern regions of Europe, 
the oxen, during the winter, migrate to the ſhores of the 
ſea, where they feed upon ſea-plants and the bones- of 
fiſhes ; and Pontoppidan remarks, that the cattle know 
by inſtin& when the tide retires, and leave theſe articles 


of food upon the ſhore. In Orkney and Shetland, the 


ſheep, in winter; for the ſame purpoſes, uniformly repair 
to the ſhore at the ebbing of the tides. Rats, particu- 
larly thoſe of the northern regions of Europe, appear, 
from time to time, in ſuch myriads, that the inhabitants 
of Norway and Lapland imagine the animals fall from 
heaven. The celebrated Linnzus, who paid great atten- 
tion to the economy of theſe migrating rats, remarked, 
that they appeared in Sweden periodically every eighteen 
or twenty years. When about to migrate, they leave 
their wonted abodes, and aſſemble together in numbers 


inconceivable. In the courſe of their journey, they make 


tracks in the earth of two inches in depth; and theſe 
tracks ſometimes occupy a breadth of ſeveral fathoms. 
What is ſingular, the rats, in their march, uniformly 
purſue a ſtraight line, unleſs they are forced' to turn aſide 
hy ſome unſurmountable obſtacle. If they meet with a 
rock, they firſt try to pierce it, and, after diſcovering the 
attempt to be impracticable, they go round it, and then 
reſume the ſtraight line. Even a lake does not interrupt 
their paſſage ; for they either averſe it in a ſtraight line 
or periſh in the attempt; and, if they meet with a bark 
or other veſſel, they do not alter their direction, but climb 
up the one ſide of it and deſcend by the other. | 
Frogs, immediately after their transformation from the 
tadpole ſtate, leave the water, and migrate to the mea- 
dow or marſhy grounds in queſt of inſects. The num- 
bers of young frogs, which ſuddenly make their appear- 
ance in the plains, induced Rondeletius, and many other 
naturaliſts, to imagine that they were generated in the 
K KE clouds 


* 4 1 " 
* 


. 
* 

, 0 

kd 

\ 


= 
2 . 1 ” 5 * 
8 ; . ak - 
$4 » » - 
— - 5 - - 
- . 12 — ("= 1 . F 
Sa mitt ina iid. <<. —— — - = — * 
— — — * — — 


—_ - 
* I? 2 


1 *. 9 = 
n 
1 


Wo. 46 we * = 1 7 
4 L . 4 * 1 2 
- o = — mY -- - o 
—_ m— " - II 0 = — - 
* 8 Of OS ——V— — ̃ Coo fe ——— — e . r 27 — " E — — — 
5 _ — 2 — . — Pays » - 
* 4 — —— . — — — — — * 
2. n 2 — Fa 7 w_ 22 — — — 
— — 4 - * — x 0 =_ 
— — — „ _ D 
— 


———— 


»— 


— 2 


2 —— —-— — 
= 


- * I 
23 ͤ a 


- —_— 


—— 
a — > 


— — A. _— 


(Be. * 
— 222 © —— 


* — —— 


= CY 
- wes w - 


" - cow 


| —— — — —— 
. — 
* — - — 

_ * 


7 3 » 
— . a. oP 
* * W * 


i and; to recover their ſtrength. Toward the end of March, 


"IT a o — <4 2s — mm "I X „ p . 
4 5 - iy = : * * — - NE? * 1 ll af | _ 
- - — » * L < ” 8 N 9 N — 

. _— * Ws ö ws : P 54 * * - 4 © 7+ 70 * ns — n g : b 

ö ” bs a a. g b 4 > " 
8 * - 2 * 5 3 4 N 4 4 G * 1 

. - 1 3. * 40 4 * g by . 1 4 * 
. \ £47 4 . * oe" R : L 2 
"Y 14 - a Wt wy - , ” 
FAS [Ps F * y 1 s 


"442 THE PHILOSOPHY:.- 


clouds and ſhowered down upon the earth. But if, like 


the worthy and intelligent Dr. Derham, they had exa- 


mined the ſituation of the place with regard to ſtagnating 
waters, and attended to the nature and transformation of 
the animals, they would foon have diſcovered the real 


cauſe of the phenomenon: 


Oft all migtating animals, particular kinds of fithes 
make the longeſt journies, and in the greateſt numbers. 
The multiplication of the ſpecies, and the procuring of 
food, are the principal motives of the migration of fithes, 


The ſalmon, a fiſh which makes regular migrations, fre- 
quents the northern regions alone. It is unknown in the 


Mediterranean ſea, and in the rivers which fall into it 
both from Europe and Africa. It is found in ſome of 
the rivers of France that empty themſelves into the oce- 
an. Salmons are taken in the rivers of Kamtſchatka +, 
and appear as. far north as. Greenland. Salmons live both 
in the ocean and in freſh waters. For the purpoſe of de- 
poſiting their ſpawn, they quit the ſea in the month of 
September, and aſcend the rivers. - So ſtrong is the in- 


ſtinct of migrating, that they preſs up the rivers with 
amazing keenneſs, and ſcarcely any obſtacle is ſufficient 


to interrupt their progreſs. They ſpring, with gteat agi- 
lity, over cataracts of ſeveral feet in heighth. In their 
leaps, they ſpring ſtraight up with a ſtrong tremulous mo- 
tion, and do not, as has been vulgarly ſuppoſed, put their 


tails in their mouths. When they find a place which they 


think proper for depoſiting their eggs, the male and fe- 
male unite their labours in forming a” convenient recep- 
tacle for the ſpawn in the ſand, which is generally about 
eighteen inches deep. In this hole the female depoſits her 
eggs, and the male his milt, which they are ſaid to cover 


carefully with their tails; for, after ſpawning, their tails 


are deprived of ſkin. The eggs, when not diſturbed by 


violent floods, lie buried in the ſand till the ſpring, and 


they are hatched about the end of March. The parents, 
however, after this important office has been performed, 
haſten back to the ſea, in order to. cleanſe. themſelves, 


the 
. * Rogdelet, de Flaviat. pag. 167, $. 1 Hiſt, Kamtſchatka, pag, 143. 5. 
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the young fry begin to appear, and they gradually increaſe 


in ſize till they acquire the length of four or five inches, 
and are then called melts, or ſmoults . About the begin- 
ning of May, all the conſiderable rivers of Scotland are 
full of falmon-fry. After this period, they migrate to 
the ſea. About the middle of June, the earlieit of the 
fry begin to appear again in the rivers. At that time 
they are from twelve to ſixteen inches long, and gradu- 
ally augment, both in number and ſize, till about the end 
of July or the beginning of Auguft, when they weigh 
from ſix to nine pounds. This is a very rapid growth. 
But a gentleman of credit at Warrington informed Mr. 
Pennant of a growth {till more rapid. A ſalmon, weigh- 
ing ſeventeen pounds and three quarters, was taken on the 
ſcventh day of Þ ebruary. It was marked on the back, 
fin, and tail, with ſciflars, and then turned into the river. 
It was retaken on the 17th day of the following month 
of March, and then it weighed ſeventeen pounds and a 
half. The ſeaſon for fiſhing ſalmon in the Tweed begins 
on the zoth of November, and ends on old Michaelmas 
day. In that ſingle river, it is computed that no leſs than 
208,000, at a medium, are annually caught, which, to- 
gether with the products of many other rivers on both 
ſides of Scotland, not only afford a wholeſome and pala- 
table food to the inhabitants, but form no inconſiderable 
article of commerce. ; | 
Herrings are likewiſe actuated by the migrating prin» 
ciple. Theſe fiſhes are chiefly confined to the northern and 
temperate regions of thefglobe. They frequent the higheſt 
latitudes, ws are ſometimes found on the northern coaſts of 
France. They appear in vaſt ſhoals on the coaſt of America, 
as far ſouth as Carolina. In Cheſapeak Bay there is an an- 
nual inundation of herrings ; and Mr. Cateſby informs 
us, that they cover the ſhores in ſuch amazing numbers 
as to become offenſive to the inhabitants. The great win- 
ter rendezvous of the herrings is within, or near, the 
Arctic Circle, where they remain ſeveral months, and ac- 
quire ſtrength after being weakened by the fatigues of 


ſpawning, 


See an account of the Salmon Fiſhery on the River Tweed, communicated 
Mr, Peanant by Mr. Potts, Brit. Zool, vol. g. pag. 241. 8vo, edit. 8. 
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ſpawning, and of a long migration. In theſe ſeas, inſed 
food is much more abundant than in warmer latitudes, 

They begin their migration ſouthward in the ſpring, and 
- appear off the Shetland iſlands in the months of April and 
May. Theſe, however, are only the forerunners of the im- 
menſe ſhoal which arrives in June. Their approach is recog. 
niſed by particular ſigns, ſuch as the appearance of certain 
fiſhes, the vaſt number of birds, as gannets or ſolan geeſe, 
which follow the ſhoal to prey. upon the herrings. But, 
when the main body arriyes, its breadth and depth are 
ſo great as to change the appearance of the ocean itſelf. 
The ſhoal is generally divided into columns of five or fix 
mules in length, and three er four in breadth. Their 
progreſſive motion creates a kind of rippling or ſmall un- 
dulations in the water. They ſometimes fink and dil. 
appear for ten or fifteen minutes, and then rife again to- 
ward the ſurface. When the ſun ſhines, a variety of 
ſplendid and beautiful colours are reflected from their 
bodies. In their progreſs ſouthward, the firſt interrup. 
tion they meet with is from the Shetland iſlands. Here 
the ſhoal divides into two branches. One branch {kirts 
the eaſtern, and the other the. weſtern ſhores of Great- 
Britain, and fill every bay and creek with their numbers. 
Thoſe which proceed to the weſt from Shetland, after 
viſiting the Hebrides, where the great fiſhery is carried 
on, move on till they are again interrupted by the north 
af Ireland, which obliges them to divide a ſecond time. 

One diviſion takes to the weſt, wherg they are ſcarcely 
perceived, being ſoon loſt in the immenſity of the Atlan- 
tic Ocean. The other divifion goes into the Iriſh Sea, 
and affords nouriſhment to many thouſands of the human 
race. The chief obje& of herrings 'migrating ſouthward 
is to depoſit their ſpawn in warmer and more fhallow 
ſeas than thoſe of the Frigid Zone, This inſtin& ſeems 


: 
,\ 


1 1 not to be prompted by a ſcarcity of food ; for, when they 


arrive upon our coaſts, they are fat and in ſine condition; 
but, when returning to the ocean, they are weak and 
emaciated. They continue in perfection from the end 
of June to the beginning of winter, when they begin to 
depoſit their ſpawn. The great ſtations of the — 
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fiſheries are off the Shetland and the weſtern iſlands, and 
along the coaſt of Norfolk. Þ IO 

Beſide ſalmons and herrings, there are many fiſhes 
which obſerve a regular migration, as mackarels, lame 


preys, pilchards, &c. About the middle of July, te C 


pilchards, which are a ſpecies of herrings, though ſmal- 
ler, appear in vaſt ſhoals off the cools of Cornwall, 
When winter approaches, like the herrings, they retire 
to the Arctic ſeas. Though ſo nearly allied to the her- 
ring, it is not incurious to remark, that the pilchards, 


in their migration for the purpoſe of ſpawning, chooſe 


a warmer latitude ; for, off the coaſts of Britain, the 
great ſhoals never appear farther north than the county 
of Cornwall and the Scilly iſlands, Dr. Borlaſe, in his 
hiſtory of Cornwall, gives the following account of the 
pilchard fiſhery : It employs,” ſays he, a great number 
*of men on the ſea, training them thereby to naval af- 
* fairs; employs men, women, and children at land, in 
* falting, preſſing, waſhing, and cleaning, in making 
boats, nets, ropes, caſks, and all the trades depending 
* on their conſtruction and ſale. The poor is. fed with 


* the offals of the captures, the land with the refuſe of | 


the fiſh and ſalt; the merchant finds the gains of com- 
* miſſion and honeſt commerce, the fiſherman the gains 
* of the fiſh. Ships are often freighted hither with ſalt, 
and into foreign countries with the fiſh, carrying off, 


* at the ſame time, part of our tin. The uſual produce 
* of the number of hogſheads exported each year, for 


© ten years, from 1747 to 1756 incluſive, from the four 
ports of Tawy, Falmouth, Penzance, and St, Ives, it 
* appears, that Tawy has exported-yearly 1732 hogſheads; 
© Falmouth, 1463 1 hogſheads and two-thirds ; Penzance 
and Mounts-Bay, 12149 hogſheads and one- third; St, 
* Ives, 1282 hogſheads; In all amounting to 29, 795 hogl- 
heads. Every hogſhead, for'ten years laſt paſt, together 
with the bounty allowed for each hogſhead exported, 
* and the oil made out of each hogſhead, has amounted 
* one year with another at an average, to the price of 
* one pound thirteen ſhillings and three pence ah 
. 
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© the caſh paid for pilchards exported has, at a medium, 
* annually amounted to the ſum of L. 49, 532: 10: O. 
Of the land-crab- there are ſeveral ſpecies. The mi. 
gration of what is called the violet land- crab deſerves ſome 
notice. It inhabits the warmer regions of Europe: But 
its particular reſidence is in the tropical climates of Afri. 
ca and America. Land-crabs generally frequent the 
mountainous parts of the country, which are, of courſc, 
moſt remote . the fea, They inhabit the hollows of 
old trees, the clefts of rocks, and holes which they them- 
ſelves dig in the earth. They are extremely numerous. 
In the months of April and May, they leave their retreats 
in the mountains, and march in millions to the ſea-ſhore, 
At this period the whole ground is covered with them ; 
and a man can hardly put down his foot without tread- 
ing on them. The object of their migration is to de- 
poſit their ſpawn on the ſea-ſhore. In their (progreſs to- 
wards the ſea, like the northern rats, the land-crabs move 
in a ſtraight line. Even when a houſe intervenes, inſtead 
of deviating to the right or left, they attempt to ſcale the 
walls. But, when they meet with a river, they are oblig- 
ed to wind along the courſe of the ſtream. In their mi- 
gration from the mountains, they obſerve the greateſt re- 
larity, and commonly divide into three battalions, or 
ies. The firſt conſiſts of the ſtrongeſt and boldeſt 
males, who, like pioneers, march forward to clear the 
route, and to face the greateſt dangers. The females, 
who form the main body, deſcend from the mountain: 
in regular columns, which are fifty paces broad, three 
miles long, and fo cloſe that they almoſt entirely cover 
the ground. Three or four days afterwards, the rear- 
guard follows, which conſiſts of a ſtraggling undiſciplin- 
ed troop of males and females. They travel chiefly dur- 
ing the night; but, if it rains by day (for moiſture facili- 
tates their motion), they proceed in their flow uniform 
manner. When the ſun ſhines, and the ſurface of the 
ground is dry, they make an univerſal halt till the even- 


ing, and then reſume their march, When alarmed with 


3 danger, 
Voyage aux Iles Francoiſes, par Labat, tom. 2, pag. 221, 8. 
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danger, they run backward in a diſorderly manner, and 
hold up their nippers in a threatening poſture. They even 
ſcem to intimidate their enemies; for, when diſturbed, 
they make a clattcring noiſe with their nippers, But, 
though they endeavour to render themſelyes formidable 
to their enemies, they are cruet to each other. When an 
individual, by any accident, is ſo maimed that he cannot 
proceed, his companions immediately devour him, and 
then purſue their journey. After a fatiguing and tedious 
march, which ſometimes continues three months before 
they reach the ſhore, they prepare themſelves for depoſit- 
ing their ſpawn. The eggs ſtill remain in the bodies of 
the animals, and are not excluded, as uſual to this genus, 
under the tail. To facilitate the maturation and exclu- 
ſion of the eggs, the land-crabs no ſooner arrive on the 
ſhore, than — approach to the margin of the ſea, and 
allow the waves to paſs ſeveral times over their bodies. 
They immediately retire to the land; the eggs, in the 
mean time, come nearer to maturity, and the animals 
once more go into the water, depoſit their eggs, and leave 
the event to Nature. The bunches of ſpawn are ſome- 
times as large as a hen's egg; and it is not incurious to 
temark, that, at this very period, numbers of fiſhes of 
different kinds are anxiouſly waiting for this annual ſupply 
of food. Whether the painful migration of the Jand- 
crabs, or the wonderful inſtin& of the fiſhes which await 
their arrival, in order to devour their ſpawn, is the 
aſtoniſhing fact, we ſhall leave to the conſideration of 
philoſophers. The eggs which eſcape theſe voracious filh- 
es are hatched under the ſand. Soon after, millions of mi- 
nute crabs are ſeen leaving the ſhore, and migrating flow- 
ly toward the mountains. Moſt of the old ones, how- 
ever, remain in the flat parts of the country till they re- 
gain their ſtrength. They dig holes in the earth, the 
mouths of which they cover with leaves and mud. Here 
they throw off their old ſhells, remain quite naked, and 
almoſt without motion for ſix days, when they become 
ſo fat that they are eſteemed delicious Tood. When the 
new ſhell has hardened, the animals, by an inſtinctive 


impulſe, march back to thoſe mountains which they had 
| formerly 
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hk | Y b 


mm © THE PHILOSOPHY » 


;Formetly/-deſerted. In Jamaica, where they are nume. 
tous, the land-crabs are regarded as great delicacies; and 
they are ſo abundant, that the ſlaves are often fed entire- 
Fon em! 
The migrating principle is not: confined to men, qua. 
drupeds, birds, and reptiles: It extends to many of the 
imſeck.tribes. Numberleſs inhabitants of the air paſs the 
firſt ſtages of their exiſtence in the waters. There they 
remain for longer or ſhorter periods, according to the 
zecies,” Previous to their transformation into chryſalids, 
they quit the waters, and come upon dry ground, where 
they undergo their amazing change, Inſtead of active 
Water-worms, they dig or find holes in the earth, where 
they are converted into chryſalids, or ſeemingly-inanimat- 
ed beings, and; in a ſhort time, mount inte the air in 
the form of winged” inſects. Similar. migrations are to 
be obſerved among land. inſects. But migration is not 
confined to water-worms. Many ſpecies of caterpillars, 
which' feed upon the leaves of trees, ſhrubs, and other 
vegetables, when about to. undergo their transformation, 
leave their fdrmer abodes; deſcend from the trees, and 
conceal themſelves in the earth. The hiving of bees, 
when numerous colonies remove in order to eſtahliſh new 
ſettlements; is another inſtance of the migration of in- 
fects. Indeed, if we except bees, waſps, ants, and a few 
others, moſt inſe&s, whether they inhabit the air, the earth, 
or the waters, are perfect wanderers, having no fixed place 
of reſiderice. Some of them, as the ſpider-tribes, build 
temporary apartments; but, when diſturbed, they mi- 
grate to another commodious place, and erect new habi- 
Aenne ER dr fs et 
From the facts Which have been enumerated, it is ap- 
Parent, that the principle of migration, or the deſire of 
Changing ſituations, is not confined to particular birds, 


but extends through almoſt the whole yſtem of anima- 


tion. Men, quadrupeds, birds, - fiſhes, reptiles, inſects, 
all afford ſtriking examples of the migrating principle. 
From the ſame facts it is equally apparent, that the gene- 
ral moti ves for migrating are ſimilar in every claſs of ani- 
mala. Food, multiplication of ſpecies, and à comfortable 
q tempe- 
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temperature of air, are evidently the chief cauſes which 


induce animals to remove from one place to another, or, 
what amounts to the ſame thing, from one climate to an- 


other. Partial emigrations, or emigrations to ſmall dif. 
tances, are prompted by the ſame inſtinctive motives 


which induce animals of a different ſtructure to under- 
take long and fatiguing excurſions. But, previous to ac- 
tual migration, what are the peculiar feelings of different 
animals, and what ſhould ſtimulate them to proceed uni- 
formly in the direction that ultimately leads them to the 
fituations moſt accommodated to their wants and their 
conſtitutions, are myſteries, with regard to which, like 
every other part of the œconomy of Nature, it is the 
duty of philoſophers, inſtead of attempting to puſh their 
inquiries beyond the bounds of human ability, to obſerve 


a reſpectable ſilence. 


CHAPTER XXL 


Of the Longevity and Diſſolution of Organiſed Bodier, 


T is a law of Nature, though a M ac that 
all organiſed bodies ſhould be diſſolved. e periods 

of diflolution, however, are as various as the ſpecies, and 
the intentions of Nature in producing them. | 
In the human kind, the brevity of life is regarded as an 
object of regret. One half of mankind die before they 
arrive at eight years of age. From that early period to 
eighty, beſide the deſtruction of war, and other acci- 
dents, Nature kills them annually in millions. Some in- 
ſtances may be given of men whoſe lives were prolonged 
beyond the uſual period of human exiſtence. Such men 
are not to be envied; nor ſhould they be conſidered as 
favourites of Nature. With reſpe& to maturity of judg- 
ment, and à knowledge of = world, no man can be ſaid 
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to,exiſt till he paſſes thirty years of age. Give him thirty 
or thirty- five more, and, in general, both mind and body 


are viſibly declined. Theſe people, therefore, who arrive 


at an extraordinary age, may, be ſaid to exiſt, but they do 
not live. All intellectual enjoy ments and exertions, which 
conſtitute the chief dignity. and happineſs of man, are 
gone. There are exceptions; but theſe exceptions are 
confirmations. of what we haye advanced. Mankind, in 
the caxly ages of the world, have been ſaid to live for ſe- 
veral centurissg: We mean not to contradict the aſſertion. 
But we muſt remark, that, if ever men lived ſo long, they 
muſt have been very different, both in the ſtructure of 
their bodies and in their manners, from thoſe who now 
exiſt. From infancy to manhood, there is a gradual 
growth or extenſion of our organs. After this period, 
and when we advance in years, the bones harden; the 
muſcles turn ſtiff, the cartilages are converted into bones, 
the membranes into cartilages, the ſtomach and bowels 
loſe their tone, and the whole fabrick, inſtead of being 
ſoft, flexible, and obedient to the inclinations, or even the 
commands, of the mind, becomes rigid, inactive, and 
feeble. [Theſe are the general and progreſſive cauſes of 
death, and they are common to all animals. There are 
modes of living more favourable to health than others. 


But examples are not wanting of men who have arrived 


at an extfeme old age, without obſerving either tempe- 
rance, or any, of the other modes of living which are ge- 
nerally ſuppoſed to be favourable to longevity. Some 
men, who lived temperately, and even abſtemiouſly, have 
reached to great ages; Others, who obſerved the very op- 
poſite conduct, who lived freely and often intemperately, 


have had their exiſtence equally prolonged. But, in ge- 


neral, notwithſtanding a, few exceptions, temperance, a 
plagid, and chęar ful diſpoſition, moderate exetciſe, and 


proper exertions of mind, contribute, in no uncommon 
degreę, to the prolongation, of life. 
4%) iow, examples.0 


Anger! in the human ſpecies, 


thaugh no general concluſions can be drawn from them, 
may not be incurious to thex#8der. We ſhall not go 
hack to a remote aud obſcure antiquity, but confine our- 


ſelves 


= 
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ſelves to more modern times, when the modes of living 


were nearly the ſame as they are at preſent. 

On this ſubject, the bele bre Lord Verulam, in his 
Sylva Sylvarum *, gives the following paſſage, chiefly 
tranſlated from the ſeventh book of Pliny's Natural Hi. 
tory: The year of our Lord ſeventy- ſix, falling into the 
* time of Veſpaſian, is memorable; in which we ſhall 
find, as it were, a kalendar of long-lived men: For 
that year there was a taxing, (now a taxing is the moſt 
* authentical and trueſt informer touching the ages of 


men), and in that part of Italy which lieth between 


the Appennine mountains and the river Po, there were 
* found 124 perſons that either equalled or exceeded an 
* hundred years of age, namely, e 


* Fifty-four - — of too years each. 
Pifty-ſeven - - + dats 

Two - - - 86 
* Four - 3% + "ma 
Four — - . 135 or 137 

< 'Three"' © - - —_ . 

Beſide theſe, Parma, in particular, afforded five, whereof, 

© Three were 1 120 years each. 
TwO 93 1 - 130 
One in Bruxelles ” 125 

One in Placentia -<- 13 
© One in Faventia - «= 132 is 


A certain town, then called the Velleiatium, ſituate in 
the hills about Placentia, afforded ten, whereof 
Six were - * 110 years each. 
© Four beate - „ {9226 
* One in Rimino, whoſe name 2 
was Marcus Aponius 150.“ tre 
The moſt extraordinary inſtance of 1 in Gr 
Britain was exhibited in the perſon of Henry Jenkins. 
He was a native of Yorkſhire, lived to the amazing age 


of 169 years, and died on the 8th day of December 1670. 


Next to Jenkins, we have the famous Thomas Parre, 
who was a native of Shropſhire, and died on the 16th 
day of November 1635, at the age of 152. 

| ETA Tunis 
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Francis Conſiſt, a native of Yorkſhire, aged 150, died 
In January 1276883. 
Margaret Forſter, aged 136, and her daughter, aged 
104, were natives of Cumberland, and both alive in the 
William Evans, aged 145, lived in Carnarvon, and 
ſtill exiſted in the year 1758242. — 
Dumiter Radaloy, aged 140, lived in Harmenſtead, 
and died on the 16th day of January 1782. FE 
James Bowels, aged 152, lived in Kilingworth, an 
died on the 15th day of Auguſt 16 56. 
The Counteſs of Deſmond, in Ireland, ſaw her 140th 
Mr. Ecleſton, a native of Ireland, lived to the age of 
143, and died in the year 1691.1 
John Mount, a native of Scotland, ſaw his 136th year, 
and died on the 27th day of February 1776. 
.| Wilkam Ellis of Liverpool died on the 16th day of 
Auguſt 1780, at the age,of 130. 
Colonel Thomas Winſloe, a native of Ireland, aged 
146, died on the aad day of Auguſt 1766. 
John Taylor was born in Carrygill, in the county 
Cumberland. He was bred a miner. His father died 
when John was only four years of age. —— 
him to be {et early to work. During two years he dreſſed 
lend ore for ad. a-day. The next three or four years he 


aſſiſted the miners in temoving the ore and rubbiſh to the 


bank, for which he - received 4d, 8-day. At this period 
there a great ſolar eclipſe, which was diſtin- 


cumſtances,: is the chief æra from- which John's age has 


been computed. i After labouring many years both in 
this and the neighbouring kingdom, be died, near Lead- 
hills in, Scotland, in the month of May 1770, at the 


een 43. „ „ 291} v3 6 
Though the above modern examples of 


longevity reſt chiefly on the authority of periodical pub- 


it in the Scouilh di dark; | Þ "fo ved in th 
eee 


iſhed in Scotland by the appellation of Mirt Monday *. 
bis event, which he always repeated with the ſame cir- 
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lications, yet there is not a doubt, that, in all countries, 

and at all times, ſome perſons of both ſexes;have arrived 

at ages far beyond the common periods of human life. 

If the reader is deſirous of ſeeing many inſtances of lon- 
gevity, he may conſult Bacon's Hifory of Life and Death +, 

Whitehurſt's Inquiry into the Original State end | Formation 

of the Earth}, and Dr. Fothergill's Ob/ervations on'Longe- 
4 1 f | 10M 133156454 


The general cauſes of death have already been menti- 
oned. But, in women, the operation of theſe cauſes is 
frequently retarded. In the female ſex, the bones, the 
cartilages, the muſcles, as well as other part'of the 
body, are ſofter and leſs ſolid than thoſe of the men: 
Neither are they generally fo much ſubjected to bodily ex- 
ertions. Their conſtituent parts, accordingly, require 
more time in hardening to that degree which occaſions 
death. Women, of courſe, ought to live longer than 
men. This reaſoning is confirmed by the bills of mor- 
tality; for, upon conſulting them, it appears, that, after 
women have paſted a certain time, they live much longer 
than men who have reached the fame period. The dura- 
tion of the lives of animals may, in ſome meaſure, be 
eſtimated by the time occupied in their growth. An ani- 
mal, or even a plant, as we learn from experience, which 
acquires maturity in a ſhort time, periſhes much ſooner” 
than thoſe which are longer in arriving at that period. 
In the human ſpecies, when individuals grow with un- 
common rapidity, they generally die young. This ci 
cumſtance ſeems to have given riſe to the common pre- 
verbial expreſſion, Soon ripe ſoon rotten." Man gro- in 
ſtature till he be  ſexteen or eighteen years of age; but 
the thickneſs of his body is not completely unfolded be- 
fore that of thirty. Dogs acquire their full length in one 
year; but their growth in thickneſs is not finiſhed till the 
end of the ſecond.” A man, who continues to grow for 
thirty years, may live ninety or a hundred: But a | 
— growth terminates in two or three years, lives ohly 
+ Sylva Syſvarum, pag. 27g, Ke. 8. 
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ten or twelve years. The fame obſervation is applicable 

to-moſt animals. * Fiſhes continue to grow for a great 

number of years. Some of them, accordingly, live dur- 

ing ſeveral centuries; becauſe their bones and cartilages 
fetdom acquire the denſity of thoſe of other animals. It 

may, therefore, be conſidered as a general fact, that large 

animals ive longer than ſmall ones, becauſe the former 
require more time to complete their growth. Thus the 

cauſes' of our diſlolution are inevitable; and it is equally 

impoſſible to retard that fatal period, as to change the 
eſtabliſned laws of Nature. When the conſtitution is 
found, life may, perhaps, by moderating the paſſions, and 
by temperance, be prolonged for a few years. But the 
varieties of climate, and of the modes of living, make 
no material differences with regard to the riod of our 
exiſtence, which is nearly the ſame in the European, the 
Negro, the Afiatic, the American, the civilized man and 
the favaye, the rich and the e the citizen and the 
peaſant.” Neither does the difference of food, or of ac- 
commodation, make any change on the duration of life. 
Men who are fed on raw fleſh or dried fiſh, on ſago or 
rice, on caſſada or roots, live as- long as thoſe who uſe 
Hread and prepared victuals. If luxury and intemperance 
de excepted, nothing can alter thoſe laws of mechaniſm 
which invariably determine the number of our years. 
Any little differences which may be remarked in the term 

I life; ſeem to be chiefſy owing to the quality of 

air. In general, there are more oldanen in high than 

i 06 countries. The mountains of Scbtland, of Wales, 


ever beit 
there is fcarctly any difference in the duration of life 
den men ute not cut off by accidental diſeaſes, indivi- 
dus ina every where be found whb live ninety or a 
Hutid heck years. Our anceſtors, with few | exceptions, 
neverexceeded this period ; and, ſince the days of David 
Kin "ofthe Jews, it has undergone no variation. Beſide 
aceidentaPliſcaſes, which are more frequent, as well as 
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climate they inhabit, or their mode of — 4 
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more dangerous, in the latter periods of life; old men 
are ſubjected to natural infirmities that originate; ſolely 
from a decay of the different parts of the body. The 
muſcles loſe their tone, the head ſhakes, the hands trem- 
ble, the limbs totter, the ſenfibility of the nerves is blunt - 
ed, the cavities of the veſſels contract, the ſecretory or- 

ans are obſtructed, the blood, the lymph, and the other 
fuids, extravaſate, and produce all thoſe ſymptoms and 
diſeaſes which are commonly aſcribed to a vitiation of the 
humours. The natural decay of the ſolids, however, ap- 
pears to be the original cauſe of all theſe maladies. It is 
true, that a bad ſtate of the fluids proceeds from a de- 
pravity in the organization of the ſolids. But the effects 
reſulting from a noxious change in the fluids produce the 
moſt alarming ſymptoms. When the fluids ſtagnate, or 
if, by a relaxation of the veſſels, an extravaſation takes 
place, they ſoon corrupt, and corrode the weaker parts 


of the ſolids, Hence the cauſes of diflolution gradually, 


but perpetually, multiply, our internal enemies grow more 
and more powerful, and at laſt put a period to our, exiſt» 
ence. ; | 64, 24 Ht 19M. 
With regard to Luadruped:s, the cauſes of their diſſolu- 
tion are preciſely the ſame with thoſe which. deſtroy, the 
human ſpecies. The times of their Fe- likes - 
wiſe, ſome proportion to the duration of their lives. But, 
as we have already given a Table of the ages at which 
different quadrupeds are capable of multiplying their ſpe- 
cies, and of the general duration of their lives, to avoid 
unneceſſary repetitions, we muſt refer the reader to page 
255 of this work. AY a a 5 iT edits 

Some Birds afford inſtances of great longevity. In 
this claſs of animals, the duration of life is by no meang 
proportioned to the times of their growth. Moſt of them 
acquire their full dimenſions in a few months, and axe 
capable of multiplying the ſpecies the dan e 
mer after they are hatched. In proportion ta the ſiæe t 
their bodies, birds are much more vivacious, and liye 
longer than either men or quadrupeds. Swans have been 
laid to live three hundred years; but, though mentioned 
by reſpectable writers, the aſſertion is not ſupported, by 
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any authentic evidence. Mr. Willoughby, in his Orni. 
theology“, Temarks, © We have been affured by a friend 
f ours, a perſon of very good credit, that his father 
© kept'a gooſe known to be fourſcore years of age, and 
as yet found and 1 6 and like enough to have lived 
many years longer, had he not been forced to kill her 
for her miſchievouſneſs, worrying and deſtroying the 
young and goſlings.” In another part of his valu- 
able work, Mr. Willoughby tells us, that he has been 
aſſured by credible perſons, that a gooſe will live a hun- 
"tred-years and more +.” In man and quadrupeds, the 
duration of life bears ſome proportion to he times of their 
prowth. But, in birds, their growth, and their powers 
of reproduction, are more rapid, though they live pro- 
portionally longer. Some ſpecies of birds, as all the 
gallinaceous tribes, can make uſe of their limbs the mo- 
ment they iſſue from the ſhell; and, in a month or five 
weeks after, they can likewiſe employ their wings. A 
dung-hill cock has the capacity of engendering at the age 
of four months, but does not acquire his full growth in 
leſs than a year. The ſmaller birds are perfect in four or 
five months. They grow more rapidly, and produce 
much ſooner than quadrupeds, and yet they live propor- 
tfonally much longer. In man and quadrupeds, the du- 
ration of life is about ſix or ſeven times more than that of 
their growth. According to this rule, a cock or a par- 
rot, ho arrive at their full growth and powers in one 
ear, thould not live above fix or ſeven. But Nature 
6ws none of our rules. She accommodates her conduct, 
not to our ſhallow, and often preſumptuous, concluſions, 
but to the preſervation of ſpecies, and to the ſupport and 
*al balance of the great ſyſtem of animated beings. 
Ravens though capable of pony for themſelves in 
than à year, ſometimes have their lives protracted 
more than a century. The Count de Buffon informs us, 
that, in ſeveral places in France, ravens have been known 
{arrive at this extraordinary age, and that, at all times, 
and in all countries, they have been eſteemed birds of 


great longevity}. ap 4 Eagles. 
* Page 14. 8. + Ornithology, oO 
2 Hil. Nat, des Oifeayy, tow g. page gn. T 


e —w x © © a= wy my A 


mn >» -— as 


1 * 


22 — — hand r———_—_ > « wu 4 _— } Ss +4 um n T oo. _— nn, "ry 


»*= % = _— 


"2 MRS nr =—_ Fo —© © Goo ww W 


OF NATURAL HISTORY. 432 


\: Eagles,” ſays Mr. Pennant, are remarkable for their 
© longevity, and for their power of ſuſtaining a long abiti- 
* nence from food. A golden eagle, which has now been 
nine years in poſſeſſion of Owen Holland, Eiq. of Conway, 
« lived thirty-two years with the gentleman) who made 
him a preſent of it; but what its age was when the lat- 
© ter received it from Ireland is unknown. Ihe fame bird 
« alſo furniſhes a proof of the truth of the other remark, 
© having once, through the neglect of ſervants, endured 
© hunger for twenty-one days, without any ſuſtenance 
* whatſoever *,* The pelican that was kept at Mechlin 
in Brabant during the reign of the Emperor Maximilian, 
was believed to be eighty years of age. What is re- 
ported of the age of cagles and ravens, ſays, Mr. Wil- 
loughby, although it exceeds all belief, yet 40h it evince 
chat thoſe birds are very long - lived. Pigeons have 
been known to live from twenty to twenty- two years 
Even the ſmaller birds live very long in proportion to the 
time of their growth and the ſize of their bodies. Lin- 
nets, gold- finches,  &c, often live in cages fifteen, _— 
and even twenty-three years. | 
Fiſhes, whoſe: bones are more cartilaginous, than hoſt 
of men and quadrupeds, are long of acquiring their ut, 
malt growth, and many of them live to great ages. Geb- 


ner gives an inſtance of a carp in Germany which he 


knew. to be one hundred years old f. Buffon informs us, 
that, in the Count Maurepa's ponds, he 2 ſeen carps 
of one hundred and fifty years of age, and that the fact 
was atteſted in the molt, ſatisfactory manner. Ile even. 
mentions one which he ſuppoſed to be two hundred vears, 
old. Two methods have been deviſed for aſcertaining 
the age of fiſhes, namely, by the circles of the (ſcales, 
and by a tranſverſe ſection of the back bone. When a 
ſcale of a ſiſh is examined by the microſcope, it is found 


to conſiſt of a number of circles within one another, re- 
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tranſverſe ſections of trees, by which their ages are com- 

uted;' In the ſame manner, the ages of fiſhes may be 
aſcertained by the number of circles on their ſcales, rec. 
K&onitig for each ring one year of the animal's exiſtence. 
The ages of Buffon's carps were chiefly determined by 
the circles on their ſcales. The age of fiſhes that want 
ales, as the ſkate and ray-kind, may be pretty exactly 
known by-ſeparating the joints of the back-bone, and 
obſerving minutely the number of rings which the ſurface 


Exhibits. Both of theſe methods may be liable to de- 


ception ; but they are the only natural ones which have 
hitherto been diſcovered. The longevity of fiſhes has 
been aſcribed to ſeveral canſes. The element in which 
they hve is more uniform, and leſs ſubject to accidental 


changes than the air of our atmoſphere. Their bones, 


which are more of a cartilaginous nature than thoſe of 
land-animals, admit of indefinite extenſion ; of courſe, 
their bodies, inſtead of ſuffering the rigidity of age at 
an early period, which is. the natural cauſe of death, con- 
tinue to grow much longer than thoſe of moſt land-ani- 


mals. | 


As to the age of. Reptiles, probably from the uninte- 
reſting nature of the animals, we have very little infor- 
mation. But two letters of J. Arſcott, Eſq. of Tehott in 
Devonſhire, concerning the longevity of a toad, deſerve 
ſome notice. Theſe letters were addrefled to Dr. Milles, 


Dean of Exeter, and by him communicated to Mr. Pen- 


nant in the year 17568: It would give me the greateſt 
* pleaſure,” ſays Mr. Arſcott, to be able to inform you 


of any particulars worthy Mr. Pennant's notice, con- 


© cerning the toad who lived ſo. many years with us, and 
© was ſo great a'favourite.—-It had frequented ſome ſteps 
before the hall- door ſome years before my acquaintance 
© commenced with it, and had been admired by my fa- 


** ther for its ſize, (which was of the largeſt I ever met 
© with), who conſtantly paid it a viſit every evening. 
knew eit myſelf above thirty years, and, by conſtantiy 


feeding it, brought-it to be ſo-tame, that it always came 


to the candle, and looked up, as if expecting to be ta- 


ken up and brought upon the table, where J always fed 
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© it with inſeQs of all ſorts, —You may imagine that a toad, 
generally deteſted, (although one of the moſt inoffenſive 
* of all animals), ſo much taken notice of and befriend- 
© ed, excited the curioſity of all comers to the houſe, 
who all deſired to ſee it fed; ſo that even ladies fo far 
* conquered the horrors inſtilled into them by nurſes, as 
to defire to ſee it “.“ In the ſecond letter, Mr. Arſcott 
remarks, I cannot ſay how Jong my father had been ac- 
« quainted with the toad before I knew it; but, when I 
* was firſt acquainted with it, he uſed to mention it as the 
* old toad I have known ſo many years; I can anſwer for 
* thirty-fix years f. In reſpect to its end, had it nat 
© been for a tame raven, I make no doubt it would have 
been now living, who, one day, ſeeing it at the mouth 
of its hole, pulled it out, and, though I reſcued it, pull- 
ed out one eye, and hurt it ſo, that, notwithſtanding; its 
* living a twelvemonth, it never enjoyed itlelf, and had a 
difficulty in taking its food, miſſing the mark tor want 
* of its eye. Before that accident it had all the appear- 
* ance of perfect health f. | kt 
Moſt In/efs, eſpecially after their laſt transformation, 
are ſhort-lived, But the ſpecies are continually ſupported 
by their wonderful fecundity. Thoſe animals whole parts 
require a long time of hardening and expanding are en- 
dowed with a proportional degree of longevity, Inſects 
grow, and their bodies harden, more quickly than thoſe 
of larger animals. Many of them complete their growth 
in a few weeks, and even in a few days, The duration of 
their exiſtence is accordingly limited to very ſhort periods. 
Some ſpecies of flies lie in a torpid ſtate during the win- 
ter, and revive when the heat of ſpring or ſummer returns. 
The ephemeron-flies, of which there are ſeveral. kinds, 
ſeldom live above-one day, or one hour, after their trans- 
formation. But, to continue the ſpecies, Nature has 


taken care that myriads of males and females ſhould, be 


transformed nearly at the ſame inſtant. Were it other- 
wiſe, the males and females could have no opportunity of 
meeting, and the ſpecies would ſoon be e 


* Pennant's Britiſh Zeology, vol. g. pag. 323. S. + 1bid. pag. 926. 8. 
4 Ibid, pag. 331. 8. * 
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Other kinds are transformed more irregularly, and live ſe- 
veral days. Here the wiſdom of Nature is conſpicuous : 


She prolongues the exiſtence of theſe animals for no other 


rpoſe but to allow the individuals of both ſexes to meet 
and multiply the ſpecies. Bees, and flies of all kinds, 
after lying long in water, and having every appearance 
of death, revive by the application of a gentle heat, or by 
covering their bodies with aſhes, chalk, or ſand, which 
abſorb the ſuperfluous moiſture,from their pores. Reau- 
mur made many experiments upon the reviviſcence of 
drowned bees. He — that, after being immerſed in 
water for nine hours, ſome of them returned to life; but 
he acknowledges that many of them, in the fourth part 
of this time, were actually dead, and that neither heat, 
nor the application of abſorbent powders, could reſtorc 
them to life. Analogical reaſoning is often deceitful, but 
it frequent!y leads to uſeful truths. As flies of all kinds, 
after immeriion in water, and exhibiting every mark of 
Actual dunth,, can be reſtored to life by covering their bo- 
dies with any abſorbent ſubſtance, without the aſſiſtance 


of a heat ſuperior to that of the common atmoſphere, 


might not the ordinary methods employed for the reco- 
very of drowned perſons be aſſiſted by the application of 
warm aſhes or chalk ? The ſtructure of a fly and that of 
a man, it is allowed, are very different. But, in deſperate 
caſes, when every other method fails, no fad ſhould be 
overlooked, and no analogy deſpiſed. 

© Plants differ as much in the periods of their exiſtence 
as animals. Many plants periſh yearly ; others are bien- 


nal, triennial, &c. But, the longevity and magnitude 


of particular trees are prodigious. We are informed by 
Mr. Evelyn, that in the bodies of ſome Englith oaks, 
when cut tranſverſely, three, and even four hundred rings 
of wood have been diſtinguiſhed. A ring of wood is added 


annually to the trunks of trees; and, by counting the 


rings, the age of any tree may be pretty exactly aſcer- 
tained “. With regard to the magnitude of oaks, ſome 
of them are huge maſſes, Dr. Hunter, in his Notes upon 
Bvelyn's Sylva, remarks, that none of the oaks men. 

MJ ads ; | * tioned 
38 ® gee Evelyn ': Sylva, pag. 505, 8. 
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© tioned by Mr. Evelyn bear any proportion to one now 
growing at Cowthorpe, near Wetherby, upon an eſtate 
© belonging to the Right Hon. Lady Stourton. The di- 
* menſions are almoſt incredible. Within three feet of 
* the ſurface, it meaſures fixteen yards, and, cloſe by 
the ground, twenty-ſix yards. Its height, in its preſe 

* and ruinous ſtate, (1776), is about eighty-five feet, an 

* its principal limb extends fixteen yards from the bole. 
When compared to this, all other trees are but chil- 
* dren of the foreſt “. 


From the facts which have been enumerated, it appears, id 
that all animals, as well as vegetables, have ſtated periods " 
of exiſtence, and that their diſſolution is uniformly ac- By 
compliſhed by a gradual hardening and deficcation' of | 
their conſtituent parts. No art, no medicine, can retard 4 

the operations of Nature. It is, therefore, the wiſdom | 


and the duty of every human being to ſail down the ir- 
reſiſtible current of Nature with all poſſible tranquillity 
and refignation. Life, whether ſhort or long, whether 
fortunate or unfortunate, when the fatal period arrives, 
is of little conſequence to the individual. Society, know- 
ledge, virtue, and benevolence, are our only rational en- 
joyments, and ought to be cultivated with diligence. _ 
With regard to animals in general, the actual duration 
of their lives is very different. But the comparative 
ſhortneſs or length of life, in particular animals, proba- 
bly depends on the quickneſs or ſlowneſs of the ideas which 
paſs in their minds, or of the impreſſions made upon their 
ſenſes. A rapid ſucceſſion of ideas or impreſſions makes 
time ſeem proportionally long. There is likewiſe a con- 
nection between the quickneſs and ſlowneſs of ideas, and 
the circulation of the blood. A man whoſe pulſe is flow, 
and ſluggiſh, is generally dull and phlegmatic. Raiſe 
the ſame man's pulſe with wine, or any other exhilarat-. 
ing ſtimulus, and you immediately quicken his ſenſations, 
as well as the train of his ideas. In all young animals, 
the circulation of blood is much more rapid than after. 
they have acquired their full growth. Young animalsg 
accordingly, are frolickſome, vivacious, and happy. * 
ch, when 
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when their growth'is completed, the motion of the blood 
is flower, and their manners, of courſe, are more ſedatc, 
gloomy, and penſive. Another circumſtance merits at- 
tention. The circulation of the blood is flower or quicker 
in proportion to the magnitude of animals. In large 
animals, ſuch as man and quadrupeds, the blood moves 
flowly, and the ſucceſſion of their ideas is proportionally 


flow. In the more minute kinds, as mice, ſmall birds, ( 
ſquirrels, &c. the circulation is ſo rapid that the pulſes of 
their arteries cannot be counted. Now, animals of this 
deſcription aſtoniſh us with the quickneſs of their move- g 
ments, the vivacity of their manners, and the extreme 
chearfulneſs of their diſpoſitions. | 0 
Reaumur, Condillac, and many other philoſophers, d 
conſider duration as a relative idea, depending on a train 0 
of conſcious perception and ſentiment. It is certain that 1 
the natural meaſure of time depends ſolely on the ſuc- * 
ceſſion of our ideas. Were it poſſible for the mind to be n 
totally occupied with a ſingle idea for a day, a week, or a 
a month, theſe portions of time would appear to be no- B 
thing more than ſo many inſtants. Hence a philoſopher 0 
often lives as long in one day, as a clown or a ſavage al 
does in a week or a month ſpent in mental inactivity and ti 
want of thought. u 
This ſubject ſhall be concluded with a ſingle remark : ol 
If it be true, and we are certain that it is ſo in part, that * 
animals of every ſpecics, whatever be the real duration ti 
of their lives, from a ſlow or rapid ſucceſſion of ideas, 
and perhaps from the comparative intenſity of their en- ch 
jayments, live equally long, and enjoy an equal portion de 
of individual happineſs, it opens a wonderful view of the ra 
Teat benevolence of Nature. To ſtore every portion of in 
is globe with animal life, She has amply peopled the „ 
earth, the air, and the waters. The multifarious inha- tu 
bDitants of theſe elements, as to the actual duration of their th 
Hves, are extremely diverſified. But, by variation of Wi 
Tins, of magnitude, of rapidity of ideas, of intenſity we 
f pleaſures, and, perhaps, of many other circumſtances, et) 


l She has conferred upon the whole nearly an equal portion po 
| of happineſs. 1 ue TING | 
7 CHAP. 
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Cm AP:ITE Aka 
Of the Progreſſive Scale or Chain of Beings in the Univerſe, 


7 men of obſervation and reflection, it is apparent, 
that all the beings on this earth, whether animals 
or vegetables, have a mutual connection and a mutual 
dependence on each other. There is a graduated ſcale 


or chain of exiſtence, not a link of which, however ſeem- 


ingly inſignificant, could be broken without affecting the 
whole. Superficial men, or, which is the ſame thing, 
men who avoid the trouble of ſerious thinking, wonder 
at the deſign of producing certain infects and reptiles. 
But they do not conſider that the annihilation of any one 
of theſe ſpecies, though ſome of them are inconvenient, 
and even noxious to man, would make a blank in Na- 
ture, and prove deſtructive to other ſpecies, who feed 
upon them. Theſe, in their turn, would be the cauſe 
of deſtroying other ſpecies, and the ſyſtem of devaſtation 
would gradually proceed, till man himſelf would be ex- 
tirpated, and leave this earth deſtitute of all animation. 

In the chain of animals, man is unqueſtionably the 
chief or capital link, and from him all the other links 
deſcend by almoſt imperceptible gradations. As a highly- 
rational animal, improved with ſcience and arts, he is, 
in ſome meaſure, related to beings of a ſuperior order, 
wherever they exiſt. By contemplating the works of Na- 
ture, he even riſes to ſome taint ideas of her great Au- 
thor. Why, it has been aſked, are not men endowed 
with the capacity and powers of angels ? beings of whom 
ug have not even a conception. With the ſame propri- 
ety, it may be aſked, Why have not beaſts the mental 


powers of men? Queſtions of this kind are the reſults of 


iznorance, which is always petulant and preſumptuous. 
Every 
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Every creature is perfect, according to its deſtination, 
Raiſe or depreſs any order of beings, the whole ſyſtem, 
of courſe, will be deranged, and a new world would be 
neceſſary to contain and ſupport them. Particular orders 
of beings ſhould not be confidered ſeparately, but by the 
rank they hold in the general ſyſtem. From man to the 
minuteſt animalcule which can be diſcovered by the mi- 
croſcope, the chaſm ſeems to be infinite: But that chaſm 
is actually filled up with ſentient beings, of which the 
lines of diſcrimination are almoſt imperceptible. All of 
them'poſſeſs degrees of perfection or of excellence pro- 

ioned to their ſtation in the univerſe. Even among 
mankind, which is a particular ſpecies, the ſcale of intel- 
lect is very extenſive. What a difference between an en- 
lightened philoſopher and a brutal Hottentot ? Still, how- 


ever, Nature obſerves, for the wiſeſt purpoſes, her uni- 


form plan of gradation. In the human ſpecies, the de- 
grees of intelligence are extremely varied. Were all men 


| philoſophers, the buſineſs of life could not be executed, 


and neither fociety, nor even the ſpecies, could long exiſt. 
Induſtry, various degrees of knowledge, different diſpo- 
ſitions, and different talents, are great bonds of ſociety, 
The Gentoos, from certain political and religious inſtitu- 
tions, have formed their people into different caſts or 
ranks, out of which their poſterity can never emerge. 
To us, ſuch inſtitutions appear to be tyrannical, and re- 
ſtraints on the natural liberty of man. In ſome reſpects 
they are ſo : But they ſeem to have been originally reſults 
of wiſdom and obſervation; for, independently of all po- 
hrical inſtitutions, Nature herſelf has formed the human 


| ſpecies into caſts or ranks. To ſome ſhe gives ſuperior 


nius and mental abilities; and, even of theſe, the views, 
* purſuits, and the taſtes, are moſt wonderfully diver- 


ned. 


In the talents and qualities of quadrupeds of the ſame 

Kies, there are often remarkable differences. Theſe 
differences are conſpicuous in the various races of horſes, 
dogs, & c. Even among the ſame races, ſome are bold, 


ſprirhety, and fagacious. Others are comparatively timid, 


ad dull. 
| Our 


a a cud aA £-@ Mm  . .. 1 


SO 5 MW &# Mo hy me & mes oY, 


or NATURAL HISTORY. 46g 
Our knowledge of the chain of intellectual and cot po- 


real beings is very imperteCt ; but what we do know gives 


us exalted ideas of that variety and progreſſion which 
reign in the univerſe. A thick cloud prevents us from 
recogniſing the moſt beautiful and magnificent patts of 
this immenſe chain of being. We bay — how- 
ever, to point out a few of the more. obvious links of 
that chain, which falls under our own limited obſervation. 

Man, even by his external qualities, ſtands at the head 
of this world. His relations are more extenſive, and his 
form more advantageous, than thoſe of any other animal. 
His intellectual powers, when improved by ſociety and 
ſcience, raiſe him ſo high, that, if no degrees of excel- 
lence exiſted among his own fpecies, he would leave a 
great void in the chain of being. Were we to Conſider 
the characters, the manners, and the genius of different 
nations, of different provinces and towns, and even of 
the members of the ſame family, we ſhould: imagine that 
the ſpecies of men were as various as the number of in- 
dividuals. How many gradations may be traced; between 
a ſtupid Huron, or a Hottentot, and a profound philoſos 
pher ? Here the diſtance is immenſe; but Nature has oc- 
cupied the whole by almoſt infinite ſhades of diſcrimina- 
tion. Tt Mme Seen. Snot 

In deſcending the ſcale of animation, the next ſtep, it 
is humiliating to remark, is very ſhort. Man, in his 
loweſt condition, is evidently linked, both in the form of 


his body and the capacity of his mind, tothe large and 


ſmall orang-outangs. Theſe again, by another light gra- 
dation, are connected to the apes, who, like the former, 
have no tails. It is wonderful that Linnæus, and many 
other naturaliſts, ſhould have - overlooked this gradation 
in the ſcale of animals, and maintained, that the iſland of 
Nicobar, and ſome other parts of the Eaſt-Indies, were 
inhabited by tailed men. Before thoſe animals, whoſe ex- 
ternal figure-has the greateſt reſemblance to that of man, 
are ornamented, or rather deformed, with tails, there are 
ſeveral ſhades of diſcrimination. The larger and.{ſmallex 
orang-outangs, which oy brutes, have no tails, Nei 
2 52 2 EY 3 
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ther are the numerous tribes of apes furniſhed with this 
appendage. But the believers in tailed men gravely tell 
us, that there is nothing ſurpriſing in this phenomenon, 
becauſe a tail is only a prolongation of the os coccygis, 
which is the termination of the back-bone. They conſi- 
der not, however, that, inſtead of accounting for the 
exiſtence of tailed men, they do nothing more than 
ſubſtitute a learned circumlocution for the ſimple word 
tail. It is here worthy of remark, that a philoſopher, 


Who has paid little attention to natural hiſtory, is perpe- 


tually liable to be deceived ; and that a naturaliſt, I mean 
anomenclator, without philoſophy, though he may be 
uſeful by mechanically marking diſtinctions, is incapable 


of enriching our minds with general ideas. A proper 


mixture of the two is beſt calculated to produce a real 


 phuloſopher. From the orang-outangs and apes to the 
baboons, the interval is hardly perceptible. The true 


apes have no tails, and thoſe of the baboons are very 
ort. The monkeys, who form the next link, have long 
tails, and terminate this partial chain of imitative ani- 

s, which have ſuch a deteſtable reſemblance to the 

an frame and manners. | 

When examining the characters by which beings are 
diſtinguiſhable from each other, we perceive that ſome of 
them are more general, and include a greater variety than 
others. From this circumſtance all our diſtributions into 
clafles, orders, genera, and ſpecies, are derived. Between 
two. claſſes, or two genera, however, Nature always ex- 


bibits intermediate productions ſo cloſely allied, that it is 


extremely difficult to aſcertain to which of them they be- 
long, [The polypus, which multiplies by ſhoots, or by 


ſections, from its body, connects the animal to the vege- 


table kingdom. Thoſe worms which lodge in tubes com- 
poſed. of ſand, ſeem to link the inſets to the ſhell and 


 cruſtacegus animals. Shell-animals and cruſtaceous inſects 


make alla a near approach to each other. Both of them 
baye their muſcles and inſtruments of motion attached to 


external inſtead of internal bones. From reptiles, the de- 


grees of perfection in animal life and powers move for- 
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ward in a gradual but perceptible manner. The number 
of their organs df ſenſe, and the general conformation 
of their bodies, begin to have a greater analogy to the 
ſtructure of thoſe animals which we are — to 
conſider as belonging to the more perfect kinds. The 
ſnake, by its form, its movements, and its mode of living, 
is evidently connected with the cel and the water. ſerpent. 
Like reptiles, moſt fiſhes are covered with ſcales, the co- 
lours and variety of which often enable us to diſtinguiſh 


one ſpecies from another, The forms of fiſhes are ex- 


ceedingly various. Some are long and flender; others 
are broad and contratbed. Some fiſhes are flat, others 
cylindrical, triangular, ſquare, circular, &c. The fins of 
fiſhes, from the medium in which they live, are analogous 
to the wings of birds. Like thoſe of reptiles, the heads 
of fiſhes are immediately connected to their bodies, with+ 
out the intervention of necks. The flying fiſhes, whoſe 
fins reſemble the wings of bats, — one link which 
unites the ſiſhes to the feathered tribes. Aquatic birds 
ſucceed, by a gentle gradation, the flying fiſhes.” + 
In tracing the gradations from fiſhes to quadrupeds; 
the tranſition is almoſt imperceptible. The ſea-liot, the 
morſe, all the cetaceous tribes, the crocodile, the turtle, 
the ſeals, have ſuch a reſemblance, both in their external 
and internal ſtructure, to terreſtrial quadrupeds, that ſome 
naturaliſts, in their methodical diſtributions, have ranked 
them under the ſame claſs of animals. The bats and the 
flying ſquirrels, who traverſe the air by means of mem- 
branous inſtead of feathered wings, evidently connect 
quadrupeds with birds. The oſtrich, the caſſowary, and 
the dodo, who rather run than fly, form another link de. 
tween the quadruped and the bird. | 
All the ſubſtances we recognize on this earth may be 
divided into organiſed and animated, organiſed and ina · 
nimated, and unorganiſed, or brute, matter. The whole 
of theſe poſſeſs degrees of perfection, of excellence, or 
of relative utility, proportioned to their ſtations or ranks 
in the univerſe. Change theſe ſtations or ranks, and an- 


ber world would be neceſſary to contain and ſupport 
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them. Beings muſt not be contemplated individually, 
. by their rank, and the relations they have to the con- 

ituent parts of the general ſyſtem of Nature. Certain 
reſults of their natures we conſider as evils. Deſtroy 
theſe evils, and you annihilate the beings who complain 
of them. The reciprocal action of the ſolids and fluids 
conſtitutes life, and the continuation of this action is the 
natural cauſe of death. Immortality on this earth, there- 
fore, preſuppoſes another ſyſtem; tor our planet has no 
relation to immortal beings. Every animal, and every 
plant, riſes, by gentle 1 an embryo, or 


gelatinous ſtate, to a certain degree of perfection exactly 
proportioned ta their ſeveral orders. An aſſemblage of 


all the orders of relative perfection conſtitutes the abſo- 


lute perfection of the whole. All the planets of this ſyſ- 


tem gravitate toward the ſun and toward each other. Our 
ſyſtem gravitates toward other ſyſtems, and they to ours. 
Thus the whole unjverſe is linked together by a gradual 
and almoſt imperceptible chain of exiſtences both animat- 
ed and inanimated, Were there no other argument in 
favour of the unity of Dzirv, this uniformity of deſign, 
this graduated concatenation of beings, which appears 
not only from this chapter, but from many other parts of 
the book, ſeems to be perfectly irretragable. 

In contemplating. Man, as at the head of thoſe animals 
with which we are acquainted, a thought occurred, that 
no ſentient being, whoſe mental powers were greatly ſupe- 
rior, could poſtibly live and be happy in this world. If 
ſuch a being really exiited, his miſery would be extreme. 
With ſenſes more delicate and refined ; with perceptions 
more acute and penetrating ; with a taſte ſo exquiſite that 
the objects around him could by no means gratify it; 
obliged to feed upon nouriſhment too groſs for his frame; 
he muſt be born only to be miſerable, and the continua- 
tion of his exiſtence would be utterly impoſſible. Even 
in our preſent condition, the ſameneſs and inſipidity of 
objects and purſuits, the futility of pleaſure, and the in- 


finite ſources of excruciating pain, are ſupported with 


great difficulty by cultivated and refined minds. Increaſe 


dur ſenſibilities, continue the ſame objects and — 
4 an 
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and no man could bear to live.—Let man, therefore, be 
contented. His ſtation, in the univerial ſcale of Nature, 
is fixed by Wiſdom: Let him contemplate and admire 
the works of his Creator; let him fill up his rank with 
dignity, and conſider every partial evil as a cauſe or 
an effect of general good.—This is the whole duty of 
man. 


A 


une 1 100 


* 
\ . 
. 
P - 2 
. 
# 
1 
. 
- * W « TT 7 
* N 
* i 
4 
7 
* 98 
* 
2 
: 
, 4 
8 
* 
© 
DOT 
/ 
U * 
= 
# +? ; 
S * 
FI 
: 
* 
A % 
* 
* 
4 7 » 
* 
1 4 , 
— 
* 
1 44 , 
* 4 \ F 1 


71 7 60 15 

£ TI} ph nes atig tn 1 
gant} am ot eh wa 0 
24 aTnwy:7f 
dr and Þ 51989 - 
>» 


* el 4 Y . * 
nA 1 12 145 © ARS? 


>< 


e 


Acrini A. See ſea-nettle. 

Air, neceſſary to the exiſtence of all animals and vegetables, 101. 
Air-cells in birds deſcribed, 108. Temporary inſtruments ſome- 
times provided for its admiſſion into animal bodies, 106. Some 
animals can live long without it, 113. Air is always impreg- 
nated with odorous particles, 151. The medium of ſounds, 156, 

Amphibious animals. See animals. Sketch of their ſtructure and 
diſpoſitions, 66. The foramen ovale of their hearts continue 
open during life, = | 

Analogy. See animals and plants. Analogy between birds and 
fiſhes, 110. Sexes of plants founded on falſe analogies, 224. 
See ſexes. 

Animal heat. An attempt to account for it, 103. 

Animalcules. Thoſe obtained by infuſions multiply by continued 
diviſions and ſubdiviſions, 36. 

Animals. Difficulty of diſtinguiſhing them from plants, 10. 

See plants. All of them endowed with ſenſation, 15, A ſketch 

of their ſtructure and organs, 21. Analogies between animals 

and plants, originating from their ſtructure and organs, ibid. 
from their growth and nouriſhment, 30. The food of ani- 
mals compared with that of plants, 31, Analogies from their 

diſſemination and decay, 35, &c. Some animals neither vivi- 

parous nor oviparous, 37; ſome are both, 38; and ſome mul - 

tiply without ry hy ee ibid. Analogies between the eggs 
of animals and the ſeeds of plants, 39. All animals ſubje to 
diſeaſes and death, 44. Of the organs and general irudture of 
animals, 47. Structure of mam, ibid. Of the bones, ibid. 

Of the muſcular parts, 49. Of the lungs, 50. Of the fto- 

mach and inſtruments of digeſtion, ibid. the organs of ge- 

neration, 51, Of the brain and nerves, 53. Of the ſtructure 

of quadrupeds, 55. The general ſtructure of quadrupeds has a 

great reſemblance to that of man, 56, Peculianties in the ſtrue- 

ture of carnivorous animals, 58; and of the herbivorous tribes, 

59: Sketch of the ſtructure of amphibious animals, 66. Sketch 
the ſtructure of birds, 71. Of the ſtructure of „ 
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The comparative ſtrength of animals depends not on ſtructure 
alone, 99. Of their reſpiration, 100, Moſt animals capable 
of expreſſing their wants and deiires, 106. Of their motions, 
125, &, The notion that animals are machines abſurd, 145, 
Of the infancy of animals, 180. Their general diffuſion over 
the globe owing partly to the diverſity of their appetites for food, 
201. Of the ſexes of animals, 215. Of the puberty of ani- 
mals, 239. All animals undergo changes at the age of puber- 
ty, 241. Their attachment to their young, 246. This attach. 
ment ceaſes, in ſome animals, as ſoon as the young can pro- 
vide for themſelves, 250. Many of them marry or pair, ibid. 
Advantages derived from the variety of ſeaſons obſerved by dif- 
ferent animals, 253. Table of their relative fecundity, 255. 
Of their transformations, 258. All animals undergo changes, 
ibid. Cruſtaceous tribes annually caſt their ſhells, 201. Of the 
+ abitations, of animals, 279. Operations of animals referred 
by ſome. authors to mechanical impulſes, 301. Of their hoſ- 
ilities, 336. Man the moſt uniyerſal deſtroyer of animal life, 
337. Some animals devour their own-ſpecies, 345. Advan- 
tages derived from animals preying upon one another, 350, 
Profuſion af animal life ſeems to be a general intention of Nature, 
352. There is a wonderful balance in the ſyſtem of animal 
uction and multiplication, 353. Reſtraints againſt noxious 
inundations of particular ſpecies, 354. Animals not deſtined 
for individual exiſtence alone, 357. Of the artifices of ani- 
mals, 358. Of- the- ſociety of animals, 371. Of gregarious 
| | «animals who carry on no common operations, 387. Ditterent 
ö ſpecies aſſociate, 388. Of their docility, 389. Animals of the 
| on- kind dull and phlegmatic, 408. Much influenced by. cli- 
| mate and domeſtication, 412, &c. Of. the characters of ani- 
$ mals, 415. Of their principle of imitation, 419. Of che mi- 
| gration of animals, 422. Of their longevity, 449, &c, Thoſe 
which grow quickly ſoon periſh, 453. AlLanimals perfect ac- 
| — chew deſtination , nm 1 dA gr 

NB Ants. Their ſtructure and manners, 93. W ood-ants, their ſur- 
prifing operations and manners, See termites. I heir ſociety, 

| 61:14 * 1 ne 4 4 2 20 


ö Arabiaus conſider — camel as a gift — heaven, 65. Per- 


| ' Atterics. .. The probable inſtruments gf nutrition and growth, 105. 
| Artifices, Generabſources of the artifices of animals, 358. „Arti- 
1 '» fees of cattle, horſes, and monkeys, 360. Of the. ſtag, ibid. 
1 //»: Of«ehe-fallow-deery- 360. Of the -roebuck,. 351. Of. the hare, 
1 dean Obe fer, 363. Of the glutton, 365. Of the Tamt- 
n * 6 | ſchatka, 
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(chatka rats, 366. Of birds, ibid. Of fiſhes, 368. Of in- 


ſects, 369. : 

Aſbeſtos. Its ſtructure makes no approach toward organization, 
, "8 | 

Aue See chryſalids. 


B | 

Beavers. Account of their manners and architecture, 281. Live 
peaceably in Society with each other, 284. Lay up proviſions 

for winter, ibid. 81 
Bees. The general ſtructure of the honey- bee, 93. The maſon- 
dee ſometimes moves in a retrograde direction, 135. Some of 
their inſtincts enumerated, 139. Wood-piercing bee makes a 
neſt in old timber, ibid. When pinched for room, they aug- 
ment the depth of their cells, 142. Neſt of the maſon- bee, 
293. Ichneumon flies deſtructive to bees, 293. Operations 
of wood- piercing bees, 296. Of other ſolitary bees, 300. Ope- 
rations and cxconomy of the honey- bee, 302. The figure and 
mode of making their cells, 303. Their cells are deſtined to 
anſwer different purpoſes, 304. Their diviſion of labour, 305. 
Their wax a reſult of a digeſtive proceſs, ibid. Eat the farina 
of flowers, ibid. 306. Require a warm habitation, 307. Mend 
their hives. with propolis, ibid. Amaſs great quantities of ho- 
ney, 308. Occaſionally feed on one another, ibid. Eggs of the 
female impregnated by the males after they are depoſited in the 
cells, 310. Can transform a common ſubje& into-a q or 
female, 312. May be multiplied without end, 314. The neu- 
ters maſſacre the males, 348. Have frequent combats, 349- 
| Their ſociety of a monarchical nature, 377. The Count de 
f — mechanical theory of the operations of bees examined, 

378, &c. . 1 02 

Beetle tribe of inſets. An account of their form and manners, 
88. Many of them, when terrified, ſimulate death, 141. Re- 
markable differences between ſome of the males and females, 218. 
Beings ſhould not be contemplated individually, but by their rank, 

467. None ſuperior to man could exiſt in this world, 468, 
Birds, Sketch of their ſtructure, 71. Their form adapted to 
their mode of living, 72. Of granivorous birds, 73. Analo- 
gy between them and herbivorous quadrupeda, 74; Of car- 
nivorous birds, 75, 344. Birds reſpire by almoſt every part of 
their bodies, and even by the bones, 307. One uſe of this 
ween birds and ſiſhes, 113. When 
form, and: of 
ing force of 
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than the males, 220. The reverſe. takes place among the gal- 

Imnaceaus tribes, ibid. Many. of them pair, 249. —— 
they undergo after being hate "5 Of their nidification, 
250, 252. Of their artifices, 366. Some of them may be 

taught articulation, e n nme 422, &c. Of 
their longevity, 455. 

Biſons. - See onen. 7 "\ 

Blatta. Ses cockroach, 89. Hom} 2 

— rin, 103. Show- 


ers of it accounted for, 271 

Bones. Birds breathe through them, 107. 

Brackeleys, a ſpecies of the ox, which are taught d the Africans 
to perform wonderful eee 60. xc. 17th - Mt 

Brain. See nerves. 1 Lt: id | 

Brain. A ſhort deſeription of it, 83 The ſource * all ſeal 

io tion and motions 1126. 8 to ſecrete and ee the 

— age ol food, ere 21 

Rreathing. See reſpiration. e 

Brutes. See animals. 

Bug. Some account of it, go . 

Butterflies. Deſcription of them, 90. Gare, riſe to the notion 


of ſhowers of blood; 271. I et nd * 28 


b 018 e ο ] ]·ÿů eie 301 to 279! eNO1./ 
1118 KI * 0. 97 1 C: 4% 3 34 t. ilk o 1 91 314+ F 
Cabins. See Beavers: i: curing” zlignt 418d figs in on 


Sense und dromintary;(:befide. fouriftoniachs; have 2 reſervoir: for 
holding water, 65. Their manners and diſpoſitions,” 66. 
Camel-cricket. Regarded as a facted animal, 6 0h. 
Carnivorous animals. See animals. Their ſtructure adapted to 
their diſpoſitions, 58. Are hot ſo apt to devour women as 
men, 21,7811 Man the moſt rapacious, of all animals, 337 Of 
2 arpiyorous quadrupeds, 339. Of carnivorous. birds, 342. Of 
Sarnivorqaus- infecte, 344 Advantages derived from animals 

deer. mother, 350. Carniyorous animals are = 

arriers againſt-yoxious inundations of other kinde, 354. 
Caterpillars. See inſects. Their mode of reſpiring, 17). 1 

15 ec ee en they arrive at the age of pubexty, 142. 
„Of their E ations, 269. Caſt their ſkins, 202, 27. 
Theit different modes of retiring previous to their transformati- 
0b, A deſeription of them, 263. The circulation of their blood 
e eee eee, 264. Their different modes of bebav- 
49 en about to transform, 266. Spinning of the Glk-worm 
O hy e's 269. The flies exiſt i in the bodies of the, caterpillars, 
271. Some of them devour their r ſpecies, 345. Have 
numberleſs enemies, ibid. Withou 2 ofuſion of them nl 


birds could not be ſupported, mmon kind. aſſociate, 
230383, Some of ew pale © W e aft (. 


„us 0 
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Cauſe. We muſt at laſt have recourſe to a final eauſe, 303. 
Cells. See bees, and waſps. Air-cells in birds * en. 
Chain. Of che progre eſſive chain of being, 403. u 571 
Changes of form e transformations, 151 r 
Characters of animals, 315. How they may be modified; e. 
Individual characters often ſtrongly marked, 416. 10 
Chermes. The female of this inſect depoſits her PE gs in oth 
leaves of trees, and produce thoſe protuberances called gails;:90, 
Children. See infants. The gradual eee an ae 
Chryſalids. A deſcription of ond, 262. 10 #1 
Cimex, See bug. id ebuitl. n 


Cinyps. A fly whoſe eggs ede galls in tho oak, 4. dane 


Cleanlineſs. Its importance to health, 124. 
Cock. The game - cock a moſt intrepid — zac. * 2 
Coekroach. Some account of it, 89. Wot 


Colours. The origin of the primary ones, 167. A mintura of 
them produces whiteneſs, ibid. Colour no ſpeciſio character 
of plants, 232. Colours of animals greatly n by do- 


meſtication, 411. ig 
Coleopterous inſects deſcribed, 88. 026 $1004. gut 
Combs. See bees, and waſps. 3913440 


Crabs. An account of the migration of lnnd-tride; 446. 1 


Crows. Experiments on their digeſtive powers, 210. Endea- 
vour to break grain before they ſwallow it, 211. 
Cruftaceous fiſhes caſt their thells s annually, 2615 anmde) 
Cackoo makes no neſt, and neither err nor feeds her — 8 
Culex. See gnat. 20 Slew Ahle 
Cuttle-fiſh. Irs frugture and manners, T4 1 124979 —9 
21 5310 Fit; (911118 90 OH 018. 4 
„ None $ D 20101) oqtity me 


Death. An animals and vegetablis ſubject to difſolution;"4.4. 


Life cannot be ſupported without the intervention of death; 55. 


There is a wonderful balance in the ſyſtem of animal deſtruc- 
tion and multiphcation, 353. The general — — — 4 3. 
Decr. Tbeir artifices in eſcaping the dogs, 350. 26 12 19178 
Deity neceſſarily one, 458. e eee eee 
Digeſtion. Ide organs of digeſtion deſcribed? '$0, © Te 
chanical and chemical theories of it, 2056. WXCtuals d ed 
by the gaſtric juice, 206. Whether the fall Rones ſwallowed 
by birds affiſt their digeſtion, 208. Greatly aſſiſted by chewing, 
83 comminution, 209. De. Stevens's experiments ue 
geſtion in man and other animals, 212. After death the 


wach ie diflolved by its on gaftri: gaſtrie juices As Bees | 
rklult of digeſtion, 305. 12 OC 1 
Dipterous inſects Mag / bid) 291115909 edman 


Doeility of animals, 389, K . 1%; 2d 104 bluc2-ebud 
Dog. His ſenſe of Adee demie ach 153. Wil dogs 


hunt 
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. in packs, 388. Next to the elephant, the dog is the moſi 
docile animal, 403. Accommodates his behaviour to the man- 
- ners. of thoſe who command him, ibid. Great differences in 
their natural diſpoſitions, ibid. Conduct blind perſons with 
yn ſagacity, 404. An extraordinary inſtance of their intel- 
ges. The influence of climate upon them, 413. 
— 4h China ſor the table, 421. 
Demeſtication« —— on * . en. 
Dragons fly. See libella. 119 1% fu: 
Dromedary. See camel. b ain 
Jod to n 5 
Eagles. We Wer — | 
Ears. - See hearing and nds. Muſieal o gilt vr Nature, 159. 
——— by the principle of imitation, 419. 
Eggs Analogies between them and the ſeeds of plants, 39. 
"Rewer he der/ as large as the mother, 266 Eggs of 
om infefts grow after they are laid, 267. Several worms 
+ diſcovered in eo fame egg, 268. Eggs of bees impregnated 
"after they are depoſited in the cells, 311. 
Elephant. His ſtructure, 68. His ſagacity and manners, 70. 
| A more partieufar account of this animal, 395, c. A mild 
54 Elephants were formerly employ- 
- Their ſenſe of ſmelling very acute, 400. Re- 
alfionted/” 401 They are fenfible of good for- 
tune, — Taser a — of — correſponding to 
<the'dighity of their ſituation, 302. They allow —— to 
abe commanded by a child, ibid. More Kally tamed } by "iid 
- neſs than by blows, ibid. bid. 
Ephemeron-f lives only one day in its yerfect Ds but conti- 
nuss three in the water before its transformation, 895 


— of 


2 88 Me nymplis reſpire by gills, 118. N 
in this World, 408. LHA ind ee 1 
of, Ste reſpi ration "iy 443-44 qe 


[om — the ine erben haus more than two, 
33. Deſoription of the eye; 166. Inverted! pictures on — 
retina, 168. Why ſeen aight, ibid. Why ve ſer fin 
- with eo eyes, 1771. Vigo cortveys no idea of diſtance, 
Why near 6bjefts appear larger and — ns > ; 
e ghoſt, te, bid. Men Wa 
QUY Hes 


Zulu nes) Eni 1 ft; bt (ili F. N danse, 4 ae i nns 


Fallow-deer. His artifices and manners, Lt 70 gol 


Farina. See plants and ſeces. amen flowers the raw mate- 
rial of. waxy 30531 „ ens vt IG 5 ear 1 
$6 ru ak} 0! 


fide 


Feelers of inſets. One uſe'vf chan 93. 
Females. See: ſexes man, and males. Among inſects, 


„ — 219, Female 


of prey larger, fironger, and more beautiful than the males, 
219. The reverſe takes place among gallinaceous birds, 220. 
Changes in body and mind produced by n 239. Atrive 
ſooner at that period than males, 240. 
Fire-fly,- Emits a ſhining light in the night, "op el f 
Fiſhes. Sketch of — 77. Much diverffied j in 7 
gure, 78. Are endowed with the ſenſe of hearing, 79. Their 
- mode of reſpiration, 112. Analogy between them and bi 
113. We are ignorant of the periods when they become 
tor multiplying, 242. Cruſtaceous kinds caſt their ſkins annu- 
ally, 261. The life of every fiſh one continued ſcene of hoſ- 
wr 343. Shell-fiſhes very prolific, 350. Their artificesy) 
Ot their migration, 442. Their longevity, .. 
Fa. A deſcription of it, 95. Undergoes a — — 
that of winged inſects, ibid. 38 
Flies. See inſeQs. An account of the phrygania or ae 
| Of the dragon-fly, ibid. Of the cinyps, the eggs of 
which give riſe to the galls on oak leaves, ibid. Gad- dy very 
troubleſome to cattle, 94. Of the common fly, ibid. Of che 
gnat, ibid. Spider-fly as large as the mother when it eſcapes 
om the egg, 203. Some depoſit their eggs in the leaves of 
plants, ibid. Ichneumon flies Wee to bees, 296; and 
. other inſects, 348. eg me n 0 
Food of plants and of animals e an could not 
live upon herbage alone, 61. Food — for the: gtomth 
and. expanſion of all organiſed beings, 191. growth. Rhe 
general ingredients of food, 197. Rein-deery the principal 
food of the Laplanders, ibid. Animal food more uſed in pro- 
portion as people recede from the Equator, 198. — 
of man's food determined by the climate, 199. 
by Nature to feed partly on animal and partlytan vogetable ſub- 
. ſtances, ibid. Living long on a particular ſpecies of, food is. 
apt to create diſeaſes, 200. Diverſity of food uſed by different - 
ſpecies one cauſe of the diffuſion: of animeis over the earth, 
201. Every animal furniſhed with proper inſtruments for pto- 
[curing food, 202. Importance of feeding all young animals 
woll, 204. Inſects which feed upon carrion never attack live 
| rn ibid. This fact eſtabliſhed by experiments, ibid. 
lanzani's experiments upon the Ageſllon ef ſood by various 
— 206. 
Foramen ovale. In 3 — nnimals it remains open during 
life, 67. 101 - n in 1595 Wolle 1 
F. ormica- leo. Its * and an 369. ane 596 amns 1 
Forms are perpetually changing, 276. See transformations. 
— His —.— and manners, 363. unt m 212655 4 
En away: on in their form, 261... 3); met 
— Dry: 95164151 DI 22181 115 2WISC en 8 
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Gad-fly, extremely troubleſome wo cattle bock in its eaterpiſlar 
and fly ſtate, 94 
Gall- inſects. Deſcription of thei: form and manners, 218, 
Galls. © See chermes; The of the cinyps giverrife to thoſe 
G ui, e How galls are 67. 
rio | eden ſtomach. Its fobvent- power 
by — » (209. No dead animal ſubſtance can reſiſt 
its power, 211; but it has no effect _ live animals, ibid. 
Diſſolves the ſtomach after death, 41 557 ins 257 
Generation. See multiplication. 
Gentoos. Live almoſt entcelyou vegetables, 197- Their caſts 
founded in nature, 464. 
- Germs. ——— of 5 theory of them, 155. "Bos 
grown. „ine 
Glow- worm. See worms. bids g 0 
Glutton. His artifices and manners, 36s. £3 rπνπτ̊e 
Gnat. Account of it, 92. | 40 
Goat-ſucker, a bird of paflage, 434% ont 094 ⁰õοe 
Gooſe. Its longevity, 456. -D 
Granivorous birds. Sketch of their SruRure, aA — 
to herbivorous quadrupeds, 72. Their gentle manners, ibid 
Crawtlyof animals and vegetables extremely analogous, 30, &c 
May be accelerated or retarded by certain circumſtances; 32. 
"\Buffon's theory:of growth, 191. Nutrition ſuppoſed to be * 
feed by tho brain and nerves, 192. This notion rendered 
— ibid. More probable that the nutritious particles 
wf food are conueyed and applied by the arteries, 193. Bon- 
net's theory of germs examined, 195 Our limited 1 1 
tions of che nature of growth and nouriſment, 196 U 
_ animals ſuppoſed to grow after birth,/. 203. The ſpiderofly af- 
- *fords am emception, ibids Remarkable rapidity- 3 in 


n ſome worms 205 Animals, as well as plants, chareter⸗ 
arrive at maturity, ſoon periſh, 453. gm 2q'ow 10 
: Gimp Some account of it, 89. 6 ne #1 WHLOWTZ 
5 g oontracts 2 neg. when fored a | ext colewore 
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Habitations of animals. Whennotrefiruined, animals uniforibly 
build in the ſamu iſtile; 299. Habitations and manners ofthe. | 
pine marmot, 280. Of the beaver, 281, &c. Of the mole, 286. 
Of birds, 287. Deſcription of the eagle's neſt, 288. Of the 
magpie's neſt, ibid. Of the titmouſe's neſt; 289! Of penſile 
neſts, ibid.) H thercmeſt of the tailor. bird, 1040 Neſts of 
ſmall birds, 291, Of * 292. Neſt of the maſon- 

Dolle bee, 
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bee, 293. Of the wood-piercing bee, 296. Of another ſo- 
— bee, * Of the honey- bee, 302, &c. Of the waſps, 

termites or wood-ants, 323. Of the comman 
— 381, Of the proceffionary caterpillar; 368. 18 

Hares. | Their artifices in eſcaping the dogs, 9 

Health promoted by moderate laughing, 105. 

Hearing. Fiſhes endowed with that ſenſe, 73. The _ 
and cauſes of hearing, 1550. Why infants-hear bluntly, 158. 
The pleaſures derived from yon _— re ſource of ar- 

tiicial language, 1606. 19 r 

Heat. See animal heat. au 

Hemipterous inſects. Of their form bee * er 

Herbivorous quadrupeds. — Their form adapted © 

their diſpoſitions, 55. 

Hermaphrodites. Some inſeQs 1 221. "Many 
inſtances of hermaphrodites among — * . nu 


ſheep, ibid, 
Herrings perform extenſive migrations, 443. | ms 
Hippoboſca. See horſe-fly. | *** er 
op abeciet and —— ie: 4 
Honey- bee. See bees. E 3 F 49. 
Hosſe-fly./. Account. of itt G 9... inde) 


Horſes- When attacked by any rapacious animal, — up in 
lines to deſend themſelves, 358. One acts as a centinel, 359. 
Aſſociate with oxen, 388. The gentleneſt and docility of their 
diſpoſitions, — otice of wild horſes, ibid. Naturallyaſ- 
ſociate with man, 408. ITheir emulation and warlike temper, 
ibid. Their feats in exhibitions, ibid. / bid ,vidsdon 181 

Haſtilities of animals, 336. Man the moſt rapacious and the 
moſt univerſal deſtroyer, 33 Ot rapacious: quadrupeds, 349. 

Of rapacious birds, 34a. very fiſh rapacious, 343. „ Qfom- 

paelous inſects, 344. Nan not the only animal that makes 

war with his own: ſpecies, 348. Neuter beag maſſacre the 
males, ibid. Bees frequently fight with each other, abidc:oln 
October, waſps maſſacre all their young, / 349;«niPhis ſeeming 
cruelty is perhaps an of merey, ibid- ilities of ani 
mals give riſe to mutual improvement, 35 There is a wn 
derful balance in the ſyſtem of animal deſtruction 3 10! 

' Hottentots.. Their mode of training and inſtructing oxen, 

Hunter, Mr. John. His account of the reſpiration of birds, 107. 
\His- deſcription. of the frde-martin, 221. 1 2noitetidgh 

1 7 inſects. Their farm up manners, 9. 
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Intellect. The degrees of it extremely varied both among 
3 MX) * 


« and other ani , 
Infants. They underſtand language before they can ſpeak, 147. 


- 
. 
- 


Hear bluntlyy 158. Are fond of noiſe, ibid. Invent, at the 
age of nine or twelve months, an artificial language, 161. The 
condition of human infants conſidered as miſerable, 180. This 
notion invalidated, 181. Fond of motion, 182. The me- 
thods of ing them by ſavages, 183; and by northern na- 
tions, 184. Are leſs aff by cold-than at any other period, 
185. Their lives very precarious, ibid. Cauſes of their diſ- 
eaſes and mortality, 186. Sleep, for ſeveral weeks, almoſt 
continually, ibid. Their memory weak, and why, 187. Du- 


ration of infancy in different animals, 188. Infant ſtate of 


birds ſhort, ibid. Infancy of fiſhes, ibid. Of inſects, ibid. 
attachment of parents to their young, 190. 


The ; 
Iaſects. A ſketch of their ſtructure, 22, 22. A more enlarged 
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view of it, 82. Diviſion of inſects from their wings, ibid. Uſe of 
their feelers, 83. Undergo three changes of form, 84. Some of 
them endowed with the ſenſe of ſmelling, 85; and ſome probably 
with that of hearing, 86. Account of their proboſcis, 87. Of the 
form and manners of the beetle tribe, 88. Of the form and man- 
ners of the hemipterous tribe, 89. Of the neuropterous inſects, 


91. Of hymenopterous inſets, 92. Of dipterous inſects, 94- Of 


erous inſects, ibid. Of the reſpiration of inſets, 113. Exam- 
of their inſtins, 138. Inſects have ſew inſtincts, 145. Thoſe 


that feed upon carrion never attack live animals, 202. Great 
differences between ſome male and female inſects, 218. Deicrip- 


tion of the form and manners of gall- inſects, ibid. Inſects ſup- 
poſed to impregnate certain plants, 227. Changes they undergo 
before their age of puberty, 237. Some of them have a ſtrong 


- affetion to their young, 248. - Of their transformations, 262. 


Lives of winged inſects conſiſts of three principal periods, 264. 
Their internal parts changed after transformation, ibid. The 
behaviour of different caterpillars when about to transform, 267. 
"Their transformation is only the throwing off temporary cov- 
erings, 270. Neſts of various inſects deſcribed, 293. Some 


of "them are rapacious, 345. Thouſands of them daily devour- 


ed by cattle, 351. Inſects afford many inſtances of aſſociation, 


ration. See reſpiration. | 


| 9 77. Some of them migrate, 441. Are fhort lived, 459. 
toi int. Reaſons why-it has been ſo little underſtood, 136, Di- 


viſion of inſtincts, 137. Of pure inſtincts, ibid. E of 


it in the human ſpecies, ibid. in the brute creation, 138. Of 


inſtincts which can accommodate themſelves to peculiar cir- 
cumftances, 147. Of inſtincts which are improveable by ex- 


his great number of inſti id. Examples of modified, 
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compounded, or extended inſtincts, 144. Inſtin& defined and 
explained, 145. Inſects have few inſtincts, ibid. Inſtinct pre- 
ſuppoſes a degree of intellect, 378. The gradual progreſs of 
inſtincts in children, 389. When they begin, to 8 with 
ſome propriety, 390. The education of animals depends greatly 
on the principle of imitation, 420. 1 | 
Irritability deſcribed, 17. Many plants are endowed with this 


power, 18, | 


Lady-fly, See libella. ; _ | 
nguage, Moſt animals can expreſs their wants and deſires, 105, 
147, 161. Artificial a reſult of natural language, 161. The 
grigin of the great diverſity of languages, ibid. Articulate 
language peculiar to man, 373. | er 

Wy , Live chiefly on the rein-deer, 197. Fond of bear's 

ein, 1016, hf IRE K | | 

Laugbing deſcribed, 105. Not peculiar to man, ibid. 

8. No animal, except the inlet tribes, have more than four, 


very precarious in inſaucy, 185, J | 
ſiſt of three principal periods, 264, Life cannot be — — 
AR) 


» 


Love, The ſource of many, important advantages, 4 4 a 


great incentive to virtue, ibid. Bad effects of too gar 


Lychnis dioica. Dr. Hope's experiments upon that plant exa- 
minad, 23, 232. Female lychnis ripened ſeeds haut the 
| Pollibylity of ſexual commixtute, 233 irren en > 0: 420 


ja r . 


' , * ys, LI 4 ; #3O8 © $59 Ab. $5437 M 
TT Ppp 


| 
| 
| 


| 432 | IND E xX. 


: M 
Magples: Deſcription of their neſts, 288. 
Males. See ſexes, and man. Differetices between males and 
females, 218, 219. Changes produced by puberty, 239. In 
L* animals, the males and rr produced are nearly 
2 
— Of his ſtructure and organs, 47. F rom his internal or- 
gans he could not live upon herbage alone, 61. His ſuperio- 
rity over the other animals derived ſolely from his mental fa- 
culties, 63, 99, 145. He alone is 2 with the faculty 
of articulate ſpeech, 373. The moſt — of all ani- 
mals, 143. His inſtin s improveable obſervation and ex- 
© perience, ibid. 5 ned by Nature to . partly on animal 
and partly on table ſubſtances, 197. His texture mote 
firm and com — that of woman, 215. See women. 
Changes produced by puberty, 239. After puberty, marriage 
is his natural ſtate, 241. A ſtriking inſtance of his parental 
affection, 246. Undergoes many — in form after birth, 
259. His mind under changes as well as his body, ibid. 
The moſt rapacious of al all animals, 337. Without fociety, 
his powers are limited, 339. Not the 2. animal that makes 
war with his own ſpecies, es, 347- The moſt docile of all animals, 
389. His body capable of great exertions, 390. The reſem- 
dlance of men to e animals an indication of their diſ- 
oſitions, 416. Of man's longevity and diſſolution, 449. No 
g ſuperior to him could exiſt in this world, 468. 
— 4 and diſpoſitions of animals connected with their form 
and ſtructure, 55, 88, 99. 
Mantis. See camel-cricket. 
Marmot, Alpine. Defeription' of its architecture and manners, 
280. 
Marriage, after the age of puberty, is the natural ſtate of man, 
240. Diſadvantages of too early marriages, 244. Bad effects 
of intereſted and imprudent ones, ibid. Arguments in favour 
of monogamy, 250. 
Martin. Mr. Runde account of the free martin, 221, . 
Martins are birds of paſſage, 432. 
Maſon- bee. See bes. 
Matter. Its vis inertiæ, 126. | 
Mechaniſm inadequate to account for animal aQion, 301. 
Meduſa deſcribed, 98. Its motions, 134. 
Memory of children is weak, and why, 187. 
Metamorphoſes. See transformations. 


| Migration 'of animals, 422. Lifts of birds of paſſage, with the 
times of their arrival and departure, 432, &c. 2 * 


have 


a 438. Principal __ of migration, ibid. 


1 N. D E . 483 


; have a principle of migration, 439. Quadrupeds likewiſe per- 


form partial migrations, 440. Migration of rats, 441 ; of frogs, 
ibid.; of fiſhes, 442 ; of land-crabs, 446; of inſects, 448. 
Millipes multiplies by ſpontaneous ſeparation, 36. 
Mind. Its faculties the chief ſource of animal power, 99. Minds 
_ of brutes poſſeſſed of original qualities, 146. The loweſt ſpe- 
cies of animals are endowed with minds, 147. The mind of 
man undergoes changes, 259. 
Minerals, no analogy between them and vegetables, 20. 
Modeſty, the great defence and ornament of women, 216, Is not 
confined to the human ſpecies, 217. | 
Moles. Deſcription of their manners and operations, 286. 
Monkeys. When ſleeping, one acts as a centinel, 359. 
Motacilla. See titmouſe. | MK 
Moths. An account of them, 9o. Divided into two kinds, the 


ſphinx and phalæna, ibid. All of them, when about to transform, 


ſpin cods or clues of ſilk, 269, 

Motion. Spontaneous motion, 125. By what inſtruments it is 
performed, 126. Vital and involuntary motions, 127. Motions 
of animals proportioned to their weight and ſtructure, 128, 
Motion gives animation and vivacity to the whole ſcene of Na- 
ture, ibid. Deſtructive animals flower in their motions than 

the weaker kinds, 129. Progreſſive motion of the muſcle, 130. 
Motions of the razor or ſpout - fiſh, 1 31; of the ſcallop, 132: 

of the oyſter, 133 ; of the ſea · urchin, vid. ; of the meduſa, or 
ſea-nettle, 134. Motion of the maſon-bee ſometimes , retro- 
grade, 135. The rate at which ſound moves, 158. Children 

erive great happineſs from motion, 182. | 

Mouflon, the original ſtock of the ſheep, 42. | 

Multiplication. The hydra of Linnzus multiplies by ſending off 
ſhoots from its body, 35. The bell-polypus multiplies by ſplit- 
ting longitudinally, ibid.; and the funnel-ſhaped polypus by 
ſplitting tranſverſely, 36. The dart-millepes likewiſe multiplies 
by ſpontaneous ſeparation, ibid. Puceron multiplies without 
impregnation, 38. A profuſion of animal life one great inten- 


tion of Nature, 352. Noxious multiplication reſtrained by va- 


rious cauſes, 353. | 
Muſca. See flies. ER hg 
Muſcles. Their progreflive motion deſcribed, 130, 
Muſcles. The inſtruments of animal motion, 126, 
Muſical ears. See ears. | 
N . 9 3129 [ 1 
Nature, in the formation of animals and vegetables, ſeems to 
haye acted upon the ſame general plan, 18. Her intentions in 
changing forms, 258. If properly underſtood, her intentions 


are never wrong, 349. Seems to pay little attention to =—_y | 
1 ; U 
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duals, but uniformly ſupports the ſpecies, 350. Advantages 

derived from her allowing animals to prey on one another, ibid. 
&c, It gives riſe to mutual improvement, 351. A profuſion 
of animal life ſeems to be a general intention of Nature, 352. 
There is a wonderful balance in the ſyſtem of animal deſtruc- 
tion, 353. Nature obſerves a uniform gradation of beings, 463. 


| Nerves.” A ſhort deſcription of them, 54. The ſource of all ſen- 


ſation and motion, 126, 150. Their papillz the immediate in- 
ſtruments of ſenſation, 164. 

Neſts. See birds and habitations. Penſile neſts, 289. Curious 
neſt of the tailor- bird, ibid. Cuckoo makes none, 290. Neſts 
of different birds, 291. Neſts of various inſects, 293. Waſp's 
neſt deſcribed, 314. Neſts or hills of the termites, 3233 of ca- 
terpillars, 381. LY "a 

Nettle. Sea-nettle's motions extremely flow, 134. 

Neuropterous infets, Deſcription of them, 91. 

Nidification. See birds. 

Noſe. Deſcription of that organ, 150. 

Nutrition. See food, growth. 

Nymphs. A deſcription of them, 265. 


O 

Oak. Acrount of a remarkable one, 460. 

Ocean. It produces the largeſt animals now known, 79. 

Odours. The reaſon why they excite the ſenſe of ſmelling, 151. 

The particles of odorous bodies extremely minute, ibid. 

Oeſtrus. See gad-fly. 

Orang-outang. His form as well as his manners make the near- 
eſt approach to thoſe of man, 55. Walks erect, 62. An ac- 
count of*the imitative powers 5 what is called the larger and 
ſmaller ſpecies, 391. Their manners, 392, &c. Belong not to 

the human kind, 394. Nearly allied to man, 391. 

Organs. See animals, birds, quadrupeds, fiſhes, plants, and ftruc- 

ture, | 1 

Oſtrich vindicated from unnaturality, 142. 


Or. eye. See titmouſe. 


Oxen dull and phlegmatic animals, but capable of inſtruction, 
407. Much changed by domeſtication, 412. 

Oyſter. Its motions deſcribed, 133. Is endowed with ſome de- 

gree of intelligence, ibid, | 

P. 

Pairing, See marriage. Many animals pair, 250, &c. 


Palm - tree. Its mode of culture in Arabia no proof of the ſexes 
of plants. See ſexes. n | 
\Palpi of infetts deſcribed; 85; IT ; 


See nerves. 


£ | : P apilia, 


Papilio. See butterfly. 

Parental affection. See love. 

Pediculus. See louſe, | | 

Pelican, Her mode of ſupplying her young with drink, 202. 

Phalæna. See moth, 

Phryganæ. See flies. 

Pies. Their neſts very various, 288. 

Pilchards. See herrings. 1 

Plants. Difficulty of diſtinguiſhing them from animals, 10. De- 
finitions of them by Jungius, ibid. ; by Ludwig, ibid.; by 
Linnæus, ibid. Examples of the motions of plants, 12, 13. 

Tbeir whole ſtructure may be conſidered as a ſtomach for re- 

ceiving their food, 15. Many of them have the power of 
irritability, 17. Between vegetables and minerals there is 
hardly any analogy, 19, 20. Analogies between animals and 
plants, originating from their ſtructure and organs, 21, 30. 
Sketch of the ſtructure of plants, 25, &c. Their cœconomy 
and functions are reſults of a vaſcular texture, 26. Analogies 
ariſing from their growth and nouriſhment, 30, 34. Food of 
plants and of animals cempared, 31. Analogies between the 
animal and vegetable derived from their diſſemination and de- 
cay, 35, &, Analogies between the eggs of animals and the 
ſeeds of plants, 39. Some plants may be conſidered as vivis 
parous, 41. Plants have their ſeaſons as well as animals, 43. 
Are all ſubject to many diſeaſes, and at laſt to individual diſſo- 
lution, 44. Of the ſuppoſed ſexes of plants, 223. See ſexes, 
Pollen or farina of plants ſuppoſed to be analogous to the male 
organs of generation, 225. New varieties of plants often pro- 

ceed from accidental cauſes, 233. Plants, as well as animals, 
undergo transformations, 274, 275. See transformations. 
ane which grow quickly ſoon periſh, 453. Their longevity, 
4 O. 0 . 

Pollen, See plants, and ſexes, | I." 

Polypus. Deſcription of its ſtructure and mode of multiplying, 
23. When cut to pieces in any direction, each ſection becomes 

a perfect animal, 24, One ſpecies may be engrafted upon ano- 
ther, ibid, Some polypi multiply by ſplitting longitudinally, 
and others tranſverſely, 35. Connects the animal to the ve- 
getable kingdom, 467. | DJ 

Proboſcis of inſects deſcribed, 87. 

Propolis, or bee-glue. See bees. 

Puberty. This period of life arrives later, or more early, accord- 
ing to the difference of ſpecies, 30. Of the puberty of animale. 
in general, 238. Changes produced by it, 239. Females ar- 
rive ſooner at that _ yer males, 240. animals under - 

o changes at the age of pu 241. by 4 Mi 
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Pucerons. Same ſpecies are both viviparous and oviparous, 36. 


Can produce without impregnation, 37. Differences between 
the males and females, 220. Devoured by numberleſs enemies, 


. Pl See flea. 
—_— Q 


Their ſtructure, 55. The ſimilarity of their 
ſtructure and organs to thoſe of man, 56. Of the carnivorous 
kinds, 58. Of the herbivorous, 59. Few quadrupeds pair, 
254. Undergo changes of form after birth, 260. Their 

mental powers likewiſe change, ibid. Some of them conſtruct 
babitations, 280. Of carnivorous quadrupeds, 339. Their 
diſeriminating characters, 416. Some of them migrate, 440. 

Of their longevity, 456. | 

Quails. Of their migration, 423. 


R 


Rapacious. See carnivorous. 

Rats of Kamtſchatka. Their artifices and manners, 366. 

Ravens. Their mode of breaking ſhell-fiſhes, 368. Their lon- 
gevity, 456. 

Razor-fiſh. See ſpout-fiſh. 

Rein-deer, the chief food of the Laplanders, 197. 

Reſpiration. Air neceflary to the exiſtence of all animal and ve- 
getable bodies, 1o1. The mode in which reſpiration is. car- 
ried on by man and the larger land animals, ibid. Dr. Craw- 

ford has rendered it probable that reſpiration is the cauſe of ani- 
mal heat, ibid. Connected with the circulation of the blood, 
103. Commences inſtantly after birth, and continues during 

| life, 104. Of laughing, ro5. Of weeping, 106. Many 

1 - ſecondary advantages derived from reſpiration, ibid. Birds re- 

ſpire by the bones, and almoſt every part of the body, as well 
as by the lungs, 107. Reſpiration of fiſhes - 112. Reſpira- 
tion of inſects, 113. A . 
Retina. External objects painted on it in an inverted poſition, 
168. Why objects are ſeen erect notwithſtanding the inverſion 
of the pictures, ibid. 169. Why viſion is fingle though a pic- 
ture is painted on each eye, 171. ; 
Roebuck. His artifices and manners, 362. | 


Salva, a powerful ſolvent, 154. . | 
Salmons;” Of their migrations,” &c. 442 ___. 
Scale. Of the ve ſcale of beings, 403, &. 
Scallop. Its motions deſcribed, 132. n 
Scarabzi, or the beetle: tribe of intact an account of them, 88. 


Scorpion. 


_ + 4 

Scorpion. Account of it; 96. 

Sea-nettle capable of being ingrafted, 44. 

Seal. Sketch of his manners, 66. 

Seaſons. See love. 

Seeds. Analogies between them and the eggs of animals, 40. 

Secing. See ſenſes. 

Senſation implies the perception of pleafure and pain. May be 

ſuſpended without death, 28. See ſenſes. Theory of ſenſation, 
I62, 

Senſes. Fiſhes endowed with the ſenſe of hearing, 79. Of the 
ſenſes in general, 149. Of the ſenſe of ſmelling, 150. Men, 
as well as brutes, aſſiſted in the. ſelection of food by the ſenſe 
of ſmelling, 151, Moſt odours productive either of pleaſure 
or pain, ibid. The ſenſe of ſmelling in ſome animals remarka- 
bly acute, 153. Of taſting, 154. The organs of taſte and 
ſmelling affiſt each other, ibid. Senſe of _ comparatively 
groſs, ibid. Senſe of hearing, 156. The pleaſures derived 
rom it, 159. Senſe of touch, 162. Senſe of ſeeing, 165 ; 
conveys no idea of diſtance, 171. Errors of viſion corrected 
by touch, ibid. Of the ſenſe of ſmelling alone, 174; of hear- 
ing alone, 175 ; of ſmelling and hearing united, ibid.; of taſte 
alone, and united with ſmelling and hearing, 176 ; of ſight a- 
lone, ibid.; of fight united with ſmell, hearing, and taſte, ibid.; 
of touching alone, 177; of touch united with ſmelling, 179; 
of hearing, taſte, and touch united, ibid. Of fight united with 
all the other ſenſes, 180, | 

Sepia. See cuttle- fiſh. 

Serpents caſt their ſkins annually, 261, 

Sexes, Ot the ſexes of animals, 215, Their intercourſe not al- 
ways neceſlary for multiplication, 218. See multiplication. 
Caterpillars are of no ſex, 218. Among the larger animals, 
the difference of ſize between males and females is not conſide- 
rable, ibid.; but, among inſects, the difference often great, ibid. 
219. Of the ſuppoſed ſexes of plants, 223. The arguments 
employed to ſupport the ſexes of plants are entirely analogical, 
ibid. Theſe analogies ſhown to be without foundation, 224, 
Some of them ridiculous, ibid. The moſt plauſible argument 

in ſupport of vegetable ſexes derived from the culture of the 
date-bearing palm, 226. This circumſtance brings no aid to 
the ſexualiſt, ibid. Mylius's experiment on the Berlin palm 
imperfect and — ibid. 227. Sexualiſts have recourſe 
to the winds and to inſects for the impregnation of certain plants, 
227. This notion refuted, 228. Argument from new varie 
ties examined, 230. Dr. Hope's experiments on the lychnis 
dioica examined, 231. Spallanzani's experiments on the ſeves 
of plants, 235,—238. Changes produced in animals by puber 
RT | ty, 
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- Smelling. See ſenſes. 
Snails. Their mode of reſpiring, 120. 
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78 259. The male bees impregnate the eggs after they are 

epoſited in the cells, 311. 

Sheep aſlociate, and defend each other, 388, Their origin, 412. 

Showers of blood accounted for, 271. | 

Silk-worms. See worms and caterpillars. | 

Skeletons, of all quadrupeds, when raiſed on their hind-legs, have 
a great reſemblance to thoſe of man, 56. 


Sleep, of plants, 14. 


Smeathman. His account of the termites or wood-ants, 323. 


Society. Not confined to the human ſpecies, 371. Its origin, 
ibid. The aſſociating principle is inſtinctive, 372. Its advan- 
tages, ibid, Gives riſe to many-vittues-and ſources of happi- 
. neſs, 373. Its diſadvantages, 374. Without aſſaciation, men 

could perform no extenſive operations, 375. Society of the 
beavers, ibid.; of pairing birds, 376; of the honey-bees, 377 ; 
of the common caterpillars, 38 13 of the proceſſionary caterpil- 
lars, 383. Some caterpillars are republicans, 384. Society of 

+ ants, 386 ; of gregarious animals who carry on no common 
operations, 387, - ley}. | | 

Sound. Its medium and cauſes, 156, The celerity of its moti- 
on, 158. Augmented by reflection, ibid. Its modifications, ibid. 

Spallanzani. Account of his experiments upon digeſtion, 206. 

His experiments on the ſexes of plants, 233. 

Sparrows of great uſe by devouring numbers of caterpillars, 355. 

Speech. See language. 5 


Sphinx. See moth, 


Spiders. Their ſtructure and manners, 95. When terrified ſi- 
mulate death, 141. Their attachment to their young, 247. 

Mioſt voracious animals, 344. Some of them ſurvive the win- 

- ber, 370. | | | 

Spider-fly. See flies, and growth. — | 

Spout-fifh, Its motions deſcribed, 131. Comes above the ſand 
upon putting ſalt upon the mouth of its habitation, 132. 

. His artifices in eſcaping the dogs, 359. Form herds, 387. 
Stevens (Dr). His experiments on digeſtion performed by means 
of a German who was in the habit of ſwallowing ſtones, agg. 
Stigmata of inſets deſcribed, and their uſes, 114. * 
Stomach. Every part of vegetables may be conſidered as a ſto- 

mach, 15. In carnivorous animals, the ſtomach is proportion- 
Ally ſmall, 58. Its juice diſſolves all kinds of victuals, 206. 
Its great comminuting force in certain birds, 207, &c. In 
man and quadrupeds, the ſtomach ſeems not to act upon its 
contents, which are totally diſſol ved by the gaſtric juice, 212. 


Fee gafſrie juice. After death, the gaſtric juice dilſolves the 
ſtomach, 214. 


Storks 
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Storks clear Egypt of ſerpents, frogs, mice, &c. 354. 


Structure and organs, Their connection with manners and dif. 


poſitions, 55, 58, 88, Structure of quadrupeds has a great 
reſemblance to that of man, 56. Structure of birds, 71. Struc- 
ture of fiſhes, 77. Structure of inſects, 82. , | 

Swallow, A curious inſtinct of it, 140. Swallow's nefts, 292. 
Of their migration and torpidity, 422, &. Different opini- 
ons on this ſubject examined, 428. Could not poſlibly exiſt 
under water, 429. | | | 

Swans. Their longevity, 455. 

Sword-fiſh often Kills the whale, 357. 


4 
Tadpole. See frogs. 
Tailed men have no exiſtence, 466. ̃ | 
Taſte, See ſenſes. The inftruments and cauſes of the ſenſation 
of taſting, 154. Taſte various in individuals of the ſame ſpe- 
cies, I55. | 
Failor-bird. Deſcription of its wonderful neſt, 289. us. oþ 
Termites. Mr. Smeathman's deſcription of their ſingular ope- 
rations, 323. Deſcription of theſe animals, 324. Underga 
great changes in form, ibid, &c. Wonderful prolific powers 
of the females, 326. Their neſts or hills deſcribed, 327. Of 
their royal chamber, 328. Of their nurſeries, 329. Ot yy 
magazines, ibid. Of their ſubterraneous paſſages, 331. Of 
their warlike difpoſitions, 333. Repair their habitations, ibid, 
Tiger. His diſpoſitions are groſsly ferocious, 340. ws 
Titmouſe. Deſcription of its neſt, 289. 
Toads. Inftances of their being found alive in the heart of trees, 
and incloſed in ſolid ſtones, 122. Their longevity, 458. 
Tongue and palate, the principal inſtruments of the ſenſe of taſt- 
ing, 1 5+ 
Touch, See ſenſes, 7 
Tracheæ of inſects deſcribed, and theit uſes, 114. | 
Ttansformations. Every animal undergoes changes, 258, &c. 
Transformation of frogs, 261. Cruſtaceous animals caſt their 
Ils annually, ibid. Serpents annually caſt their ſkins, ibid. 
Of the transformations of inſets, 262. Transformation of 
the ſilk- worm, ibid ; of other caterpillars, ibid. The internal 
parts, as well as the external form, of winged inſets undergo 
_ conliderable changes, 266. Spider-fly transformed into a chry- 
ſalis before eſcaping the belly of its mother, ibid. The behayi- 
our of different caterpillars when about to transform, 267. 
Transformation of inſects is only the throwing off of tempo- 
rary coverings, 270. Plants, as well as animals, undergo trans- 
formations, 274. Intentions of Nature in changing forms, 277. 
Trochus deſtroys numbers of ſhell-fiſhes, 356. NS 
Turkey. The great comminuting force of its ſtomach, 207, 
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Urchin. Motions of the ſea-urchin deſcribed, 183. 


Facuum. Sounds cannot be propagated through it, 157. 
Vegetables. See plants. 
Vermes. See worms. 
Vis inertiæ defined, 126. 
Viſion. See eyes and retina. 
War. Man not the only animal that makes war with his own 
ſpecies, . * | „ | 
Waſps. . Solitary waſp digs holes in the ſand, where ſhe depoſits 
her eggs, 140. Feed their young by diſgorging like the pigeon, 
247. I beir manners and operations, 314. Their cells com- 
poſed of paper, 315. Deſcription of their neſt, ibid. Their 
manner of building, 317. Republics of waſps conſiſt of males, 
females, and neuters, 318. Deſcription of the different kinds, 
2319. Maſſacre their young, 349, | 
ax. Bees wax a — of a digeſtive proceſs, 305. 
Weeping, how performed, and its effects, 105. Not peculiar 
to man, ibid, | | 
Whales often killed by the ſword-fiſh, - 357. | 
Winds. Suppoſed to impregnate certain plants, 227. This no- 
tion refuted, ibid. 258. 
Wings. No animal, except inſets, have more than two, 84. 
Thoſe of inſets made the foundation of a methodical diſtribu- 


of 


tion, = 
Wolf. His diſpoſitions are fierce and rapacious, 3444. 
Women. "Their texture more lax than that of men, 215. 
a eir minds are likewiſe more timid, 216. Social intercourſe 
with them ſoftens the diſpoſitions of men, ibid. Modeſty the 
great ornament of women, ibid. Carnivorous —_—_— 
not ſo apt to devour women as men, 217. See multiplication 
and ſexes, . 
Wood-ants. See ants and termites. 4 
Woodpecker, Some account of it, 367. | 
Worms. Account of theſe inſets, 96. Of the hair-worm, 
ibid. Of the earth worm, ibid. Rat-tailed worms, their 
mode of reſpiring air, 116. In ſome worms, the rapidity of 
their growth is remarkable, 205. Account of the male and 
female glow-worm, 219. Silk-worms ſpin pods before their 
transformation into flies, 262. See caterpillars. Inſtances of 
ſeveral worms proceeding from one egg, 268. The manner 


in which the filk-worms ſpin their. cord or clue, 269. 
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